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(57)Abstract: 

PURPOSE: To provide the blood vessel expanding appliance and catheter which has high trans mittability of press 
inserting force and transmittability of torque, can be formed with a sufficiently soft front end and can prevent 
bending at the boundary part between a body part and the front end. 

CONSTITUTION: This blood vessel expanding appliance 1 has an inside pipe 5, an outside pipe 2 inserted into 
this inside pipe 5 and an expanding body 3. The outside pipe 2 has a superelastic metallic pipe 2b and a synthetic 
resin tube 2a for covering this metallic pipe. A slit, etc., are formed at the front end of the superelastic metallic 
pipe. This part is formed as a deformable part softer than the other parts. The body part of the catheter is 
formed of a superelastic metallic pipe and a synthetic resin layer coating its surface. The front end of this 
superelastic metallic pipe has a slit, etc., and is formed as a deformable part softer than the other parts. 
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«SP$*L, ss^fiiJ*«BtriBM-gi=i»y#i->-?.*i, Sit 

iitifcfiiHm 2 (Dju-> > .tsa-r^m 2 roggpgui: ^ 
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USP4. 3 2 3, O 7 1 -i-B^Sffl^lCggjF^tl. 



-f K':7-i'-v-^Hti*ic^lii-c^^.:<--/<— 

^tmi*li>t<Dt. USP 4. 573. 4 7 O^WIffl 

H^apiii*. ^'<?ifflsnfjflie'^i:iiiiLr#rt5y, j: 
yjfflS'tfiiii^. <kyjS4acoi£[igaii4^-t?«A-e#-sj(iie 

[O O 0 31 

ft<D»iffigp-t?^^fcff LiXi^*<C<Eiitt<t L^ 3 Mile J3LX 
C0 0 0 4] L3!)^L. 7t-—/^—*f'j'{-V—y5^aislR'Silh 

T?J^I?RLri^^fctf>, jfe^fiSBA<lll^»14lr^C^t-Ct^fco * 

4,. S3l14^se(c<fcy^i^Jifc*tLTl^*fc^^). rnmxi^ 

[0 0 0 5] ^Cr% ;*:SIB^(Dafl<Jl*. ±tBfi£3l5tt1S05 
jtiffiSU t ro«#SlJ^>ic is It S !|5!i14<o^1b iciSH-r -5 

»TtifflA< y ^ {t*ici»ih-r ■& c t ^^uki^itomti 

^ ffitti- -5 1 © -e ^ o 
[oooa] itaertl-»A3FtL-i)*5"— T^yu. m 

HJaic^SSI (-«fl<JlcliXT^>UX^) J;y^t^HiK4 
#-^f*^SI:itT, lli>5l4A<SL^ttS8*iNI»L. »f 

■J? <D<Eiltt^ ipjJi Lfc* ^— i^JUA^^^ ^;h,-5 =fc 5 Ic^C 
ofco -€-LT. aiSrii, T;U053|AA<ie5'M<t/j: 
■Sffll^l*. iOIB*^f.lBi:LNofc. J:yiWg«:jflieic|||l 
LT^Tl,^•?>„ BHlftieicfcltSjflie^^i: LTIi, IfiBi 

ja. Wi^m^m (AVM) . sflswgiflfRS (du a i 

tf)lc. *5^-7^JU*. <}:yiSBg/d:jflie, J: y 5l5fflroj(lie 
-C* A-C * -S t, <0*<M*ti-S J: 5 ic/j: o r # r 
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[0 0 0 7] LA-'L. Jtf5<D*T"— ii^—n- 

[0 0 0 8] ^ct?, *fllBfl)afl<ll*, -hf5!it*tttB0) 
[0 0 0 9] 

rteic|5)l46<)ICBSItf,H. mIiartl=(05fcSSJ:yp;T^ft^ 

tHrtSicaiy#itt.^x. ^s^gB#jfiicrm2<D;u-y 

><!:aiit-^lRilS&-5t^l*tfTyl:i^BItg^£ii55^*<i:. K 
rtgo)SSiffliic^(tf,nfc. HtrfBmi<»^u->><tsS 
■r«)m iroiNiPSiJi:, «r3a*i-»ro«agiiSiJiciS(tf,tLfcM 
f 3m 2 <D ju- y 1/ 1 as-r -5 m 2 p p sp t ^ :&-r jfa 

i /j: o r ^^ -s j£ae«;3iS«-e „ 
[0 0 10] ^-LT. fflfe?1-§l*. S5*tt^Se<i:. ^ 

etfli^i-:?!*. B!ifBia3itt#B«(D5feJsaic):y35ai 
ic. fiiBia5!H4*«ei*. ifeffij:ys^^fflijicat;^xy 

(DftS^toT, ^iatolc«]BTaF4^TC^€)C«^:(cJ:y. 
[0 0 1 1] ±fBa6<j^;iJiE-ri)t©li. JU-;^ 

ttt*:lcffi y m-i^ix. ^5feSgSll*<BiIfB^iiSIIIcffil y (t 



MiBiBPicrfifBJu— >« ^taia-r-sixasfe-su^ 

fl1IIBetfe{*(i. S3i'ft#Seic<J;y}KiS$tLt:;*:<* 
Ut. ^filc«tSilcJ;yff$gc^*tfc$fe!«g|5<h$^L, 

[OO 1 2] ^LT. ffItBttfc<*l*, ISSltt^Jiei:, 

spj:y?gaiL. ett^*<o^fe^^s»$lKJ^LrL^-5ctA<» 

*Lt^„ MfBffi3*tt#a'S(i. 5feSSJ;y^456fi'J 

icilo:^xy h^^f -SctUcty. HkOi^at < ^. 

-iTiIltX'JflEffJ RlffiaJt Jte or C LL^„ $ 
^§Bii311$^Ser<7)jt%SlSI^. ^lgpl1$^B!»0) 

.!:lcj:y, teOfflJ^j-t < t>'<ril«)if^}KRl«gg|5i:^Co 
rtNSCtA<»*Lt^o HtFlBSSSIt^lRgl*. 

* tLfc ^ jamaiM ^ ^ L r L N ^ z i A< s? * L 

t^o Kxy-yhl*. $feigJ:y^!^«iJlc[6)ANoT 

*t,lc. StFlBSff^nltggill*. SSglBiJ<fcy5feigfiiJ*<<fcy^ 
tJ!-e**ci:A<»^L.L^o ^fc. 1HI8B^}^^«6SIII*, £ 
iSB J; y 5fe5i(ciRiAN o r^/^ (z^i;? (z^f o r c i: 
*Ltv ^-Lr. gifBxy 'V hi±, 4Rj£ttxy h-e* 

[OO 1 3] *fc. JiIBBM^aJlE-r-St©!*. iffiSflt 

S:$:<*S|Ji:, •&JiE«*Silc J: y ff$fi£$Hfc5feiaBg|ii: ^ft^T 
•5*5^-7^;u-CfeoT> HiIIB^i3*tt#Se©5fcSaPI*, 

[0 0 14] ^-LT. frlBlEJ^^filfflSI*. SigtJ*y5fe 
iaiffliJA<<fey3l»1?fc«Ci:A<if*LL>. BlItB^}^ 

Hitiaiii, sffiJ:y5feffilc(fi]J!)^oT^^(cil^slzncoT 

t^SZi:A<^f*LL^, *t>(c, BfrtB!lSigtt©X U <y h 
I*. 5feSSlciRl *^ o T bf -y ICS < Jjf o r L^ S C i: 

*<»^LU>o ^y-c. StlfHilSJSfettOTxy -y hii, $feia5(ci6] 

fc. fllB^ff^pItEaili. 5feJaBlciRiANor«>*lc®SLr 

^HggptDSi^^iijcfc y ^^ma^-ki^^nmw^^ < 'ts o 

RlBlSi5<©SiffifllJ<fc y5fe«fiiJ<D:*)!i<iffl?LSlJ!)<^< <f or L^ 
[0 0 1 5] 
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mi^xtamt^o mi lis :^%m(DM<sih^^^M<n-m 

'&ffi?iS«cD5ti«gi5roSi;»cST®l21-C&y. 12131*. 1212 

iil-e&y. nisi*, ia2(Dc-c$gifiHiii-c?fey. 1216 
I*. :^^^<o!Sa.'svLis,sm<D-mmm<o&mm<Dmmm 

r-fc-Sc 0 7ii. ;*:||B^roiflieii?iliS(7)tea)^JS^5!l(D 
SSm©te(D3l*e0y<7)$fe4igi5<Dtt;;*;iJTffi!2ir'fei)o 

[oo 1 6] *iiw<DJiiiet£?ssM 1 1*. jfe^*<i8P-r 

SBSSL. rte5a>n®i:<Dia(=m2(D;u— >>6$}^ 

2 (c^ y #it sfeSiaiA^f^t 5 ICS? y #1+ f. 
ti. s^suftiaicTiB 2 > 6 taii-r -siixai** 

i:. nt2©SS«a!|ciSltf,ti.. m2CD;U->>6i:)i 
jl-r-S)IS2(Dg§PaJl lir^Wf-So ^LT. P*ge5fc 

<fci;*i-e2«)'>/j:< tt-:^!*. esstt^Jseicj^yjK 
^^L. is?it±^seco5fe4iaii*. m(D^^t< h>^x 

[00 1 7] JMT, l21iB*fflt>Tiji0^-r-5o *f6B^«)jfll 

e«;!iSMI*. mi ic^T^-Tcfcau. rtgl ,»:ne2 ttt 
5it*:3i:^*-r*jlll§*£3iSm;$:<*i:. ^j-iK/\::?2 o <t 
lcJ:y^eJ5E^?^^-Cl^^. Cfl)illiei£!iMai -ei*. 
21*. @5itt^Kg2 blcJ:y}&J$$+Lfc*tt:fflJ2 d 
i:. ^fiEmSil^J;yff$)5£*ti.t-5fe*ffiSi5 2 c i:^:&L. 

i*ai2 d .!:5fe^aii2 c ^(DS^SiiiJjf^iasttt^ae© 

[0 0 1 8] mftWICi*. ^^2 1*. *fl5i14^Sl'2b 

<!:. ^#tt^Se<D«Si^ll6St--5^fi)c«lii^3.-^2 

ba)5fe^S|IJ:y^aJL. He2©5fe^gP2 c^fl^^LT 
t^-5„ $P>IC. l2l2}3<fei;m2<7)C-Ci^Bf®(21-e&^ 

ysfeianM[csi;?)X'j'y h2 e*<ialt^.*^Tt^-5„ 

I*. ^■cDfiililA«ffl5*tt&S'Swi^ffliJU^}KRl«g-e&^o 
^■Lr. |2l2lc^ii-r«fcd(c. X';-yh2el*. ©3*14* 

se2 bfl)$t«fi<fc y^5ialJ(crS]A^oT^^^cltliA</^^ 

ba)jtiS8-e0;?.'j'y h*g*<. fik:*:i:nfoTJ3y . S?»1t 

^ISe2 bl*$fe!^|c|filA>5l5<f^f^A<§^-t?&y . A^ 
fiiJMwaiJ^M WftiJ^fc l*i1.fiiJ^<D^»^ t 'Jf t <0 



t^S-oXl'^^o ;^y>Vh2el*. l5lS*r^P^I~. 2~8 

tLTI*. O. 0 5~0. 5mm 
?i®*<W^L<. *fcxy -y h(DS^ <t LTI*. 100 
mm~ 1 O O OmmA<iifSL< , !tfl-. 15 0mm~5 
O 0mm/»<»^LL^o 

[00 19] ^Ff>ic. mi J3j;i;m2(c^-r<fc c 

©11156151105 Jlagffi3illS i -ei*. e9H4#ae2 b<D5t 
W^|lJlC^^f$LrL^i). C<D«®I*. IS3i1±^JSe2 b(D 

5tJgSiism 2 (c:^-r <fe a ^f»jttic5ti^g|j^aix-r -5 c t 

J;aicffjfi£L. ccD^fiEtSfli^zL--::^ 2 a(c<j:y. S3* 
14 ^IS e2b(D5t«Sli^WffliJlc^ffJ$-t±-5Ci:lc,i:y»J 
jS-e^So C<OJ:5lc. i@»14^Se 2 b $:&-r-5*t* 
SPJ: y ^l5E«Si^i-::^2 a CD<i^|cJ; yff$jjE**t-S5fe« 
SI12 c^/hg(Dt(D<tt--5Ci:lc<fcy. J;y3S««iJ<Dj(a 

ei*gi-jiieu£3isa 1 a)5fe^«P^ »A-r -5 c t A<r- ^ 

^Ff>lc. ±IB0)J:5lc. *1>e2©*i*SlJ2 d J:yjt 
SSP2 clc^^T-r-SSli^ (s^^ixl*. :$:<*ffl5 2 b«)5fe 
ISSIJ) ^. 5fe4ffiffllJlCI6]A^or^-/^°— t^lc^g-r-SJi^ 
IcffJ fiE^ -5 c <!: ic J; y . jtog AA<<fc y #g t 'tf 

[0 0 2 0] ccDcfcaic. c<7)i(aesA35SMi -ei*. il- 

Ui^t< i^'<xfk«Lumi&'ss^^tu-oxi'^htzib. m 
y ^ stui-ijfeit-r § c t A<-c' ^ o 

[002 1] ^e2i:LTI*. ngA<0. 6 0-2. 8 
Omm. ffSL<l*0. 80~2. 60mm7735y, W 
gA<0. 50~2. 7 O mm. iff* L< 1*0. 60~ 
2. O Omm-CfcSo #l::W&2(D*1.gi:. M-e2(©rt 
Si:fl)^*<0. 05~0. 2 0mm. »*L<l*0. 1 
~1. 2 Ommt?fcS„ M-'S2fl)0^Jll*. O. 0 5~ 

0. 7 5mm. »^L<l*0. 07~0. 3mtnX& 

-So 

[0 0 2 2] e3!il14*Jae2 bOJ^tfltLTI*. i^^it 

^^Ammiz^mtsHho cz-cL^5^a3it4^^i:l*- 

fl5l-^f^^*f^tg^^<!:L^*:)H. < <!: (3 7 

°c#jfi) T-Sa3Ht$^-rtai-c&«.o !f*icj!f ^ L < I*. 

4 9-5 3ra^-%N i OT i N i 38. 5~4 

1. 5l:fi%Z n(DC u -Z n-&^. 1~10fifi%X 
©Cu-Z n— (X = Be. Si. Sn. Al, 
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G a) . 3 6~3 8/l^%A I ON i - A I ^^IfWlg 

©T i N i ^#-Cfc-g)„ ^fc, T i -N i -^±0)-^^ 
O. 0 1 ~ 1 O. 0%X-eM^LfcT i -N i -X^^ 

(X = Co. Fe. Mn. Cr. V, Al. Nb, W, 
Btjiiz) t-r^tK *fcl*T i -N i ^^©-fflJ^O. 
0 1~3 0. 0%)l^-ca^LfcT i -N i -X^^ 

(X = Cu. Pb, Zr) tT^^t. ^fz. y^f&mi. 

li, HSO. 6~2. Omm, »*L<l*0. 8~1. 
6 mm. |J^J15 0~2 O 0//m, iff ^ L < (* 8 O ~ 1 5 
O jUm<DtO)t?fcy . ftSFl*. 500~4000mm, 
J:y»*U<(*1 000~3000mm, iSH3tS (ft 
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°C) , J: y»^L<(*, 8-1 5 O k g/mm2. «7C 
IS* ([»?S^<DK<*)S*) I*. 3~180kg/mm2 
(22°C) . <fey»*L<l*. 5-1 30kg/mm2 

5c© j^«ic i5i«-r ^) c i ^ jti*f * . 

[0 0 2 3] ^LT. -y hfc<k 

[0 0 2 4] i^■^2 0■^mmmJ'o.-:fz ammw^ 

li5»t±#®'&IC«S*tl^ffll^<D^J5Emfli5^^-^2 a 
(Ol^mtLXit. 5~3 0 0//m, »^L<I*, 10~ 
2 00«m-efcSo *1-e2©*f® (mi*W(C 

^»7'J?yu— h. t KDJpvX^;u>5iT^? 'J U— hi: 
X^UXD^ta^i* (m^\t. HEMA-St-HEM 

[0 0 2 5] ^LX. JS5*t4^ae2 bOXy -V h2 e 

WICI*, ^fiE«l!i^i-^2 a^^^filt■r««l^i«3^0)- 
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t LTtt. iiiSftHtrrowsA^iaswt^ae 2 b <d>i-s J: y 

:*;^<. f^^izmm±±m^immx'^^t(Dx&^). 
)jamizjii)±m<mim-izi\s.mL, maa^m^zb 

icM#L. j]of!ft-r*ci:ic<fcy. mmmo'^^tzitss.^ 
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n^')^\^y^> m?nt. /-Kyx5^u.>, TKyz^peu 
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asii. 5fe«ffl'Ji=iRiA^oT7^-/^— ttlc$gSLr^.^rt<fc 

»<DifAA<#^irjjf^„ ffi'S5mmunt\^x\t. & 

x^u>. ;Ky:^Deb>. xf=^u>— :/Dei^>^^M 
^t*:^j:i:ro;t<y:i-u:7^'>. ;Ky«<be-;u. xg^ui^ 
-WKf^jb^a^t*:. ^y't7u^>. ^yrs kx^ 

fcy. <fey»*L<i*. n^'j^uy-c^X'^^. 

[00 2 8] ^Lr. 1^1=51*. ^^2CDP'qailCtiil* 
tl. ^-<D5fei^SliJ!l<^1•■e2i;y3^aiLTL^^o I2|2fcj;i; 

ii2fl)A-A*gBfffiiat?fe?>03ic^-r«fe5»c. crow 

'S5(09Vmt9^'SZ(nP^m\Zj:: y3S2CDJU— > >6A<}& 

(iE**tTfcy. +»/j:§«^WLrL>-s„ ^Lr. mz 

©;U— >>6li. -€■<Dffe4^glc^5L^r^£!i^*3F'q<^:aa 

L. m2a);u-jt>6©«m, ffi3Si*^i!K5S$-y-*fc 

V3 >7K— hS}f$fi£-r-5^J'i«/\3^2 O(D3g2 03M 
□ ail 1 i:jijlLTL>So 

[0 0 2 9] a:?S»:3tt, JRffi*fcl*tfTy«^5Ifig'5:4, 
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ffi3H*3l*, Rfirg|l5}-3 a(DSii:^J=<fct;^;^(D±£ELfc 
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^j-l*. ^-/<-tt<t:^i:o-Ct^-5, S£5i<*3©;*;#^F <!: L 
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X «it ^ f# t> 4x •& A> -e fc s „ 
[0 0 3 2] *^B^rojiliet£5i§i«i (Cfct^ 

A$^^i=-r-5fcAic. ne2fl)<i.s5. 3 tons 



1*. /-K'J (2-t Ka + vx^;u>^(<7 'J U— 

h) . tK'J t Ka^i/X^iUT^'JU— h, t KD^^ix 
zfo t°;H2;uD— X. > ^;ut'.z.;ux— t^;u^;K-7 u-C 
;K';x^u>-i/u 3— tK'jt'-:? 'j^u 

[0 0 3 3] ^mf\':f20\t. E 1 fc<fei;ia6(cjFf <k 
die. j'^AtiiaL^f'f K-^-f-V-^K— h 

rtgyN:/2 2i:. m2a)JU— >>i:ajiL-f r/vi-5^i> 
3>^-h^Ji^l5)c-r-&«2(DP^PgP1 1^*L. n©2 
(^fiE«fii^3.-^2 a i:iffi3!il14^Se2 b(7)«^<*) 
lc@**tLfcM-e/\:^2 3i:A^e>^E■^rL^.5. ^-LT. 
<1.e/N:?2 3i:We/N:?2 2i:(*, @*SFtiTl^-5. C 

[00 3 4] ^-LT. ^j^iiS/\:?2 o(*. H 

yufejLffl^^i— ^5 01*. fjftiiRjitt^^^-r'&troicr. 
SftilXi^^<7)rtSM^l2<DHS<t UST/h^ otf -5 J; 5 

i-ffjfiEu. ne2(D5i^i^gm-!S«L, *Dift (0jK.i*. sfi 

lt-S>C<!:A<-e^-5„ ^LT. tfTfi;!i<y lftihffl^i-7if 5 
01*. nmy\:f2 3(CjJitf)t°>5 2( = <fc^J@^$*^rt^ 
-5= wWH^::^;^!*. ^'&2<D^4ffilc. ^Jggil^m© 

aii»fl)nsA<ne2fl)rt@t(5is^L<. jssufc^^ 

SSJ!)^^,^g/\rf2 3lCtf AL. ^l-S/x:? 2 3 OWSIC^ 
ltf>*ifc^fi 5 3 $ihA<>e> 5 2 a)^*aiSiI^J-36<^X.S^ 

2 3 tmmi)<^)m±m^=i-y5ot(r)mmm\zmmM 

^^^SLT@®Lrt<fct^o ^e/N:?(0«$J5K«**i:Lr 
(*, h, /K'JTS K. ;|f'J-y-JU;h>, i< 

[0 0 3 5] wg5ro5i5*sap(ci*. t(ffflA<yi»ih 
ffl^i— :?6 o^^LTL^i), c;o)^i— -^feoi*. Si 

y s^'i" ^? < i> J: a (cff^/jE L. m'S5 <D^f^mz 

?flilRL. DDgft (^^1*. S?R®5fer«.) *-t±TiiKjii$-a- 
SCi:lcJ:y§^(c|Sy#lt-5:ii:*<T?^.S. -tLT. 
tfTttj5<yRSjhfflTi-::?6 o^Siyi^itfcrt'tsi*. 
-g/NTif 2 2ic@^^tirt''-i.o cw@^:&;ii*. rtlfs 

IS^L<. «;gLfc^«g|JiJ-^S-r-6Jttf)e>6 2^S 
Ua^^. rt®5^^a)5t^A^f>l^'t/\7f2 2|cjf AL. 
rte/\7^2 2 0)F»q®|Ciaitb*lfc35fi6 3 ^lh«)t°>6 



(7)*^ " i|*iaiF6-27 7 296 



$f>lc, Wg/N:?2 2i:8Tffi*^yi»itffl5^i-:? 
- U > - U f!ftBI3l1t«Bi*<»iS 

iCfigffl-C^-So -f-LT. lll6(C:5^-r<fc5IC, rtt/N7^2 

e2 0)SasaiicBiyttitt,*ifcM-e/N:?2 aro^i^ANP, 

^fc, croft, ffi<S/\Zf 2 2 t9\-^y\Zf 2 3 t<Dm-^&^ 

IS y #lt -5 J: 9 1~ UT t <fc t^, 
[0 0 3 6] ne2<Dflt3tl±, l2|2(C5i-rt<D(C 

L fc 4. 0 i: Mtf y , :^t*:A<(S«l?|-n@ i: o T ^,^ -5 o 

<tP)filic, ffei^BSmcxy h 2 e ^^LrL^-SA<, zro 
xu<vh2ei*, mctisicr. 5fesgj;y^JffiffliJiciii;r 

L^^. ^LX. :^';->h2el*, ISfStfrBlPBI^, 2~8 

Lri*, O. 0 5~0. 5 mm?iigA<Jlf * L < , 
y hCDS^i: LTI*. 5 O ~ 2 O O mmgg*<»^ L 
L^. ^-LT. Cro||lififf!|(0JlSiea;!SSm3 0l*, ^^2 
(CHI|tt#^tt:l 3*^^(tf,+irU^o 3 
I*. 5fe5ffiSP-efl)jflieJi5iSm*(*0)ST+i.Eft3!i<y ^Rfeih 

y. 9^^'§2o>±^&^ni^■^xmn^i^^rl^hz.ttm^ 

[0 0 3 7] Hi)t4#J5-(*1 3iLTI*. }figtt(DHi)tt# 

Kr-fcy, «|SO. 0 1~0. 2mm. »^l< 
1*0. 03~0. 1 mmroXT^^U;^. 5i14^®. 

«|::#^#lt-5cilc<fey, msS.-r^^ti3<X'^. J: y 

»*L<i±, rte5$J5ftDrffitt»tiiiirj:y}KiSL. ±fe 

BOtS -^t* ^ # ^ 1^ it 5 0) n«iJ J; y ira Ift L . 
;^(«. rtif^ttifSfi^l'XlcJiil-r-i.) I^SM-gUHilttl^ 

JU8S*t, ^y ::^nt''H/SS$t^ro^i3)tigSiS;t^f>q'g5ro*1- 



CO 0 3 8] ii^e 2 rofltiti*, ia2ic^-r*a)ic 

CDll*fi0ll<Dllll^tt!i§lft3 5-^(*. n'&2l*. mil::* 

^-LT. ne2(0iepnt*jKe2 b<7)5feffifiiJi*, apiis 

^tirfcy. zntztb. it(D^^t < i^^xmw^tJi^f^^ 
mmtti^xL^ho 9t^m<DmmfkSitLxit. s- 

4 5- 

[0 0 3 9] -^iz^ ^9{Z7ik^mmmo)]Ssi'stth^^^mz 

flt^l*. HI JEj:t^Lia6l=:5iLfct<Di:|Sli:T?fcy, H 

sftgmi irfljffljii*, *^-e2lcfflt^b^^rL^■5^i5itt± 
ae2 bcoxy >y h2 e©}^tticfc-6„ z.<Dmmm<Dia. 

'&ffi5iSM3 6t?ffll^rL^-i>^@?lt±^JSg2 b(7)5fe«gU 
fc(*, Iil9lc:*-rj;5l^. tUSStfcWXy h2 eA<Slt 

1= J: y , ^iseo)5fe^siJA<.fc y letjjiraffl-e^* 

^ C <!: (c J; y , ffiPtt^S^roiatt <t ^fi)t«JBi^ il- 
^2 a <t:<7)i^tta)M*<'>/.f < ^C-SfcAT), i3S#raT-(D*l] 

St, m%<o9b^(o-rtitjnit)<^[:,u<ts^o c©fc«>jfli 

j£[ieit5ism3 6-ei*, •&gt«si^3.-7r2 a(*, lasi 
it^ae2 b<7)>i-ffifflijy£itT*^i:< , rtsflijict^itibti 

C©J:3lc-r^Ci:lcJ:y, |g?»t4^Me(7)X y hic 
[0040] @^1£^JSe 2 a lC)^|$$tL^jStS«((OX 

(O-e, — #^^t<»'C(*^^^^^o xy <y h<Di|Bi:Ln*, 

O. 1mm~1. 5mmllSA<»*L<, «fey»*L< 
I*, O. 5mm~1. Omm'eJb'S. ^fc, X y h 2 
e ©iHlifiSftt^S'SroM-ga) 1/3-1/1 

^Lt^o Jiieteffl-efeti)*, +^^l-ili»-e&-5<!:i:tU 

•y h2 e<Dt°-y^i:L,ri*, ±{*7!)<|5l-e'y5^a)«^lc 
I*, O. 3mm~2. O mmliffiA^W^ L < , 4f |C O . 
Smm—I. OmmA<j!f*Lt^o ±f^©H;^'C^&^^l*, 

ryi^^^^^o xy >y h*<^it^>*t-&$ii^}-roig?itt#a 

^(Oife^SlJA^ ?>©*$!*, 1 O Omm~ 1 O O OmmS 
SA<»^L<, J:y»*U<l*, 150mm~500m 
mX?fe-g)o 
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[004 1] -eUr. JgiStttDX 'J y h 2 e Ii|9lc 

it-r^^-^iZit. jfe^SUr-li, O. 3 mm- 3. Omm 
SS. S^SlJ-ei*. 5-1 Omm|iSA<»iS-e*y. 

LL^o ±timm^X'&*nt. +^iz§k$kx&^)t>^^&m 
[0 0 4 2] x'j hoff^tti*, moica^-rn 

Jfi«!©lllie«£!Sgm3 7a)J:3l=LT^,c>:t>o -(OllJfi 
^0)iflil=ffi51SM3 7(©S:*:1iJ5E(i. m 1 /jtL^LHI 6 tJ 

<fei;iii9(cn^Lfcto)<!riH)i:r'fey , i5]-ffli»i*. m- 
±i$Lfcigii ^j:t;ia9ic^Lf=ifii€«£3ismi nj^if 

@3*14*S'g2 bOXU h 2 e<DJf$ttlC&^„ C(Djfll 

'st&^mm 3 7 -cii, lasitt^se 2b(Dx'j-vh2e 

[0 0 4 3] C0)*ffi^(7)Jlll§Ji?iS:l:a)X'J -V h 2 e 
<7)til±. ^e©g/j:<!:^%llLr,^^^?tl*<Or% -ft 

1. Omm- 2. 0mmieSA<»*L<. SSKiSlJ-ei*. 
O. 1mm~0. SmmA^Jf^Lfo ^fc. Xy >V h(D 
(Bl*. ia5i'tt#ae(D^g<D1/2-2f§liffiA<j!?*L 

agSliJ;ysagSl5<^)e'vTA<SL^t<Dr't<fet^„ ^-lt. 

(^'PB^fia-C?&^A^. ^>!^lcl|liA<J05<^^orL^-S>Ci:J!)^» 
*Ll^„ xy >v hA<Klt<bn-595«-c7)SS#ti^)S'g©$fe 

CD5tJffig|5A''C<73ft?l*, 1 O Omm- 1 O O OmmSS 
A<i?*L<> cfcyi?^U<l*> 150mm— 500mm 

■efc-So Sfc. m ^ oizT^L fztoiit. x'j>>hi*i* 
[0 0 4 4] si i i-^-r3IJfi0«(DJflieffi5iS* 



lc-^l,^-c|jiBJ■ri)o ca)j|JS^rojfligSi§il§m3 so* 

«;3is«i .trofflisi*. 9^'S2(Dmm\zib^o z<omm 

monbi^tA^^s ax\t. 9\-^zit. &^^±m^2. 

»tt^fl!«2 b$li6a-rs*{*ffl!l^i-:?2 f c<D 
*i*fiiJ5^3.-:?2 f a)5feSiJicHSI**ifc5feailifliJ5^i-:^ 

2 g i:$-*LTL^^„ 

[0 0 4 5] ^LT, :$:t*ffliJ5^i-3^2 f irifeJffifiiJTj. 

T-/^-aii:)Ef-DTL^S= ffl5&14*Se2 bfl)jfeJffigPlc 
I*. ^Sifa>«ffl?L2 e*<^lt^)tlTL^§<. C CO J; 5 'if ^ Sfc 

A^cfcymttlcSSft-e^^^aictf*, C<DJ:5«cS5»14 

2 ba)!fei'ttt^fiEmSi^i-:?2 f ,!:<7)!|^t4roMA<'>!fe 

[0 0 4 6] !ttfL2 e<D?Lg<t LTIi. iSlt-5>$l?L^, 

ft^^^to)-el*/.^L^. ftgi: Lri*. o. imm-o. 4 

mm^ig*<»*L<. J;yif*L<(*. O. 2mm- 
O. 3mm-e&^o ^fc, ftgli, e3»tt^ae©^g 
<D1/1 0-1/3^iffiAt»*LL^. iSBieffl-Cfetl 

(f. +i^^zmt^^xib^ttt^zmmmz1s.^it±m'S^)< 

1-0. 5mm?i)tA<»*LC^„ ±tEffiHl^t?&*XlS. 

a)5t^S|lJ&^'?>(0fi$l*. 1 O Omm— 1 O O OmmSg 
A<jlf*L<, J;yif^L<(i, 150mm-500mm 

t^fiR$c.ic^^^jg (0(^1*. Eg^ij^. sftfl^) nfif-c 

t<fcCV 1 •0(7)$i7L(?)®iH<!: LTIi. O. 007mm2 
-O. 1 3 mm2?iSA<»* L < . iW?LRS108i8i 
li. O. 1-0. 5mm^iffi3^)<^ff*Lt^o 
[0047] lfflfl.2e(*, IH 1 1lCni-r<»:3 

ic. S3itt^se 2 b a)5fe4ffiSP03:^A<SJggi5ffii]<fc y 

^l^ztt)m^l,l\ z<D^o{zr^:itizjz^)^ 5fe!^ 

< . m.wit^si^<o9c^tsi<Dmmt)^mmut(otu y . 

f J:^(c. SafflIfiiJJ:y5fe3sBffl'JI-lRlANo-C. aifl,2ea) 
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O. 1mm~0. 2mm|ia» ft^W'Cli^ O. 3mm 

■^i>Zttzit?LX. «ffl?lfl)i{*<Dfl.SA<ffi5*14*JSeO) 

eWIci*, :*:t*:flij^i— :?2 f ^fl^fiE-rS^SiWi^ro- 
fflJA<3i^ALTL^Tt J:LNA^ »^L<li. HKMlcJ^tA 

[0 0 4 8] 01 2\Z7r^tmmm(DM'Sm&^m 

:^mmt. El JtiL^Liii6ic^Lfc4,©ti^i:-e$.y, 
isi-ffls^i-i4, m-m^^nLx^^o :i<Dmmm<ossa's 

^©j(ae*i;!fiSS3 9-^7fflt^rl^-5^a^tt#K'&2 bO 

at^asicii. 01 2(c*-r<k^ic, fijgteox 'j h 2 

lt-5 c i ic J; y . ia3itt^Sew5fe«gPA<<i: y . 

mx^^jioiztji^, ita5*i4^)iie2 b<o5feas 
I*. 5fe^ffifi|J(c|p|A^or^llgLrL^■i>„ ^-lt. 

a):^y'y h$}^J56-rs^J£(cj;y}^j5E-r§ci: 
ticfeym^-r-sctt-e^-s. cajj:a^i:jt^ 

^E-LT, ca)J:5^?jfc*afflA«il®gLfciepl14*liSe2 b 
<7)n®^*«^t--5^li!t«JBM^i-7f2 a .t Lri±. ±ji 

[004 9] j^isttoxg <y h2 eli, mi 2 

xy -y hc7)«Jg$pfii]-eii. fi< ^fort^^zi:A< 
^!^^Lt^„ ^ m^ 2(r:^-rJ:^(c, -y h2 e 

[O05O] ;^y >y hcDtii*. <i-gros^?<S:$#iSLT 



LT(*. O. 1mm~1. 5 mmiS)SA<»* L < . J: y 
»SL<I*. O. 5mm~1. OmmTib-S. X 
y -y H©ilig(*S?itt^JS^ronS<D 1 / 3 ~ 1 / 1 

xy -y hoe-y^^i: LT(*, ^(*A<R|-e-y ^fl)«^lc 

li. O. 3mm~2. O mm?iSA^»* L < . O. 
5mm~1. OmmA<»*Lt^o ±Sfi«SfflrtT?i&tLli, 

^fc, XU -y h©e«y^*<^^b-r-Sli^i:: 

I*. %^^X'(t. O. 5mm~3mm|i)S. ttaSfflJ-C 
I*. 5mm~ 1 OmmSJt7!)<»jS-^?fey. <t$l::, SfelffiSP 
i:S«S|5<D*rafip-r?l*. i3S«^D(t^ra<0e•y^**L■Ct^ 
-5 ic tf -y 5" A^^'lb L T C i: A<Jf * L L^e ±tB 
tcHrt-CfctLli, +»(caii!5-cfeyA^ofiEfflB#(c|S5it4 
#ja©*<8Tti-5Ci:t'it^ xy-y hA<^I+bti-SSB» 

S^/j:<f^#lSLrj*^*ti,^o xy -y h*<l£lt?.*t'5 
Sn^J-CDS?»14#Se<?55fe4aBgPA^ib(Dft^(*. lOOmm 
~1 OOOmmli)tA<»*L<. <fcy»*L<l*. 15 
Omm'-S O Omm-efeS. *t=. igi2|C^LfctO) 
I*, xy >y htti *CD!SlS£tt-CfeS*<. Z+i,(cKP>-r, 
2 3|s:*fcl*-e-HJa-h-e o r t, J: L^o 
[o o 5 1 ] H 1 3 fc^f 3l!fi0«(DJfil©fe!SSm 

4 1 icot^rsiiB-r-So ci<Diiiis^<Djflie«£?gsM4 1 

(cii. ;ia)llifi«!cDjfli«ffi!iS*4 Hi soit 

JBSPffi^BfSia-^fc'Slgll 4fcJ: 1^1211 4fl)D-D$|Bf 
mmxh^m^ sfz^.^jz^iz. OJtsi*. la^iti^s 

i4#se5 bW5fe«<k y?^tijL, rtero^feisais c ^ff$ 

liicLTt^i,o 5 b (±. 5feS^<fey^ 

ISfiiJlcat/SXy -y h5 e$«-r-5C«i:(cd:y. ffeOgP 
^j-i: < ii>^xm«LU^m-SIf&^tt}i':>Xl^^o 
[005 2] X y -y h 5 e I*. S^'tt^ae 5 b (D9ttQ 

J: y^^S^P|](c[S]A^-3r^>*(cl|liA</^$ < , m^-^^^n 

IS. 5feiS®JIC|6ij!)Nori|l*<^>!7lc:*:#<tf-5<fe3(ciKfi)t 

y ^y h*iA<. fik:»ji:^f-orioy. mm^^m'ss bit^t 

fcl*^ffllJ'N(D^^f^t§m^f4.<0<!:^Co-Ct^*o xy-y h 
5eli. (SiSlffyiPilC, 2~8^1SJSKIt^>^^Tt^*C 

<tA<»*LL^„ xy <y hrosfesffic^lig (a;^aJ^i'CDilii) t 

LTI*. 0. 05~0. 5mm|ig[*<Jf*U<v ^fcX 
y -y h(Dfi* <t Lrii. 5 0~2 O OmmigJg*<»*L 

f J:3'tfxy -y otctcD. ^trias 
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(DJi^iz, *f.e2©itSS8ai*:*:{*gpj:y/hgl=PliELr 
[0 0 5 3] -tLT. »lft/\:^2 01*, la 1 3 j3<fet;H 

1 5ic^-rj:-5ic, 1/4 tail L^j-r K-^ 

icH«**ifcrtff/N:?2 2<t. m2a)ju->><baiaL 

^L, M-g2 (^fiE«tlii^i-:?2 a t@?i1t±SS2 
^-LT, ^e/\:?2 3i:rt«/\:?2 2i:l*. BS* 
[0 0 5 4] -f-tr, S?*'tt^Se5 b©X'J h5 e 

[^131*, ■&fiEMSi^i-^5 a ^ff^fiKf-smsiW**©- 
Lrt^/J:<, X'J-v h5 e 'tt oTl^-S Z t 

^ct^. •€-rofife©^i=oL>n*. ±aro*Jfi^©jiiiSffi?6 

[0 0 5 5] Ell 7 Iz^-mSS^JlcDJllitMiiSft 

iroLxruiB^-r-So c<c|iig0!i0jfli'gii3iS*4 5<o« 
j£aet£!iS*4 5i:. iizELfciai 3jsJ;t;ii|i 4ic^ 

Lfcjfiiete3sssM4 1 trotaiti*, w«5(cffltNP,*iT 

L^^)S5»1^^Se5 bfl):^'J h5 e©Pttl=fc-S. - 

(O*!fi0lirojfil«ffi!§ga4 5 ■^fflL^rL^-5ia?*t^^se 

5 b<7)$fesssiiici*, mi 7ic^-rj:5ic. mt^^<ox>) 

h 5 e ^iSLiftzZtlz^ y , S3»tt^Sea)5tSSgP){)<J: 
b(0!^1ti:^J?£mfli^3.-:?5 a t<D<^^<Dmt^'P 

[0 0 5 6] X'J h 5 eOitil*, Wt5(Dg^f<t*^# 

iSLT^i^^ti-srorN -»^ft(Ot?(*^fL^o xy-yh 

(DiffitUTI*, O. 1mm~1. 5mmfi«A<»^L 
<fcyif*L<l*, O. 5mm~1. Omm-^fe-So 

;^ y >v h 5 e (Z>iligl*li3»14^se 5 b ©nsro 1 

<!: t tizmmm\zmmit^mnt<tfTix^ ^ 

irt^JtV ^fc, xy h(0t°-y5^i: Uri*. 

-tf "V^^roa^lCl*. O. 2mm~2. OmmfiSA^jl? 

*L<, 4$l-0. 3mm~0. 5mm*<if*Lt^ ±12 

tBffll*i-Cfc*il*, +»lcll«-^?fcyA^ofi6ffl^lc^i3i14 



a5»a)S3»tt^Se(7)ifeaSI«|J*^f>a)S^Fl*, lOOmm 
~1 OOOmmSSA<»*L<, <i:y»*L<l*, 15 
0mm~5 O Omm'C&'So 

[0 0 5 7] ^-LT. fiJSttroxy h5 el*. E 1 7 
Ic^-r«fe5l::, -trotf-y^A^. x y -y h<Dife!®Sm!ijT?l* 
xy -y h(D«5ggm|i]r*l*. S<^tCort^?,Zi:*< 
^^f*LO^o Cfl)J;3lc-ri)-i:lc<ky. jtS^gplCfnlANo 
r^Uflc^c^co-e, 3ii»/j:!K!l14fl)IE'lk*<'5?<, S3»1t^ 

^it^^^B\Z\t. 5t!Sg|l-CI*, O. 3-2. OmmS 
St. SSeSp-ei*. 5-1 Ommifi)£A<»®-efci., 4# 

ic. stJgSPiSiSairo^PBlgp-ei*. jSS^ro^PsKDtf -v^ 

LT L^ i)3!)N^/7 IC e •> 5^*<^1b L r t^ S C <t 

LLNo -ti5ffisirtr'&*ti*. ^-«•lc||^):-efcy*^-^^^ffl 

l^lcie5»1±^S«A<ST*i-5ci:t<ftV 0171= 
^LfcttOI*. xy >v h-l*l ^(D4Si£i*-c?&-5>A<. C*t 
lcpgt>-r, 2;*:^fcl*^-t^W-h■^fcort,J:t^. 

[O O 5 8] Sfc. Xy h 5 e<75JKttl*. IS) 1 OIC^ 
•r*fflSfi«(DJflieffi5fiS«3 7©J:5l=. iSJStt-Cifcy, 

A^oxy -v h<Dmt><. s^a5g|I<i:y5fe^g^SllA<J^;t^tc7)-et 

J;LNo xy 'V h-<7)ft*:)yi=, mi Kc^^LfcJfa 

[0 0 5 9] :)i\z. mi 8 fr^-r*li6^<Djtoe«i;!iSS 

8 1 r--3L^riji^-r4. c(oiiifi0!iOTJitiej£3iS*8 i 
I*, ;u->>9 0<t, iu— j^i/gotsa-r-SBBP^* 

-r^ettt*8 2i:, ^*SP8 7i:. 5feaBBSP8 3 cfcj:t; 

siaais 3 b^WL. s^gii8 3 bA<'etti*8 2(rgzy 

#lt ^>;h„ ft^SP 8 3c t><mm&^ 8 7 iciS y #lt f>ix. 

BBPicTju— j« 1/9 o i:aji-r«)jRi6Sfe-&tM*sf ye^ 

BI«g/rf:ffi?gtt:8 3i:$:&-ri)o ^LT. ettt*:8 2l*, 
^fiE«SilcJ:yff^J5e$tifc5tSiSll8 2 cir^^L. SS* 

tt^ses 2 brojtsassm*. •teroau^j-^ < c,-iraii}t/j: 

smflj-njs^yrosfsm-c&y . mi 91*. mi eic^ 
L fcjfiie«;51Saoi£:*;g|5»BTffimr' &S . 

[00 6 0] JilT, mS^fflt^rSiB^-r-5. C(7)jfllg*£ 
3iSS8 1 I*, ett<*8 2, i3£5i<*8 3, 5»ttSW8 
4, ^^gi5 8 7 $*-r-S)Jfiiej£?iS*3*:|*i:, 
t*:9 1 i:lcj:y}f$15Jt$tLTl>§. C 0jljlgfl£?fig* 8 1 

t?i*, ett(*8 2i*, S5»i±^ae8 2bi-<fcy}KfiE$ 

ttf-:$:(*SP8 2 d •&fiEtttflgrCcbyjf$fi£S?tifc5feSgSll 
8 2 c i:^:SL, :$;t*efl8 2 d t$tJiffl58 2 c irCDjg^ 
giJ<!:'t?-5S5*tt#SSa)5t4iail*> •ffeCDSP^^i < ^>^T 

llle[^E^^ew«l«I5tJE^oTL^5. at*fl*)ici*, ett{*8 

2 1*, eSitt^Se 8 2 b i: , *S5itt#)Se 8 2 b <D« 
®^tl!iS-r-5^n)t1»)ii5^i-:?8 2 aiSWL, -^liElS 
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[006 1] 01 Sfccfct/SSSitt^StCD^tiffi 

5Sit#sei*. ife^j: ^)^mmi^mish:^ 'j h s 2 e 

ri^So -e-LT. BI1 9IC*-rJ:3IC. XU-y he 2 e 
I*. «»14*lSe8 2 b<D5feaaB<*: ^ ^3ffi^|lJ(c|6lA^or^ 

>!?icitii*</jx$ st^gixtiii, jt^SSfl|Jlc|fi]*^oTl|liA< 
r y . js3*t4^ae 8 2b liftsgicisi A^ 3 is if ^i*(D 

t^o x'j 'V K©5tsa©i|l (S;»^gP^cDi|ii) tL.x\t. 

O. 05~0. 5mm?i^*<»*L<. ^fcX'J'V 
S^F^Urii, 5 0~2 O OmmliltA<»^LL^o 
[0062] ^e>IC. 01 8 j3J;t;ii|i9lr^^J;5 

8 2 ba)5tsaa5*<MSLrj3y, -^^y. ^^m^ms^ 
■r-SfiiJS (St^iftxixiS. xy 'V hicj:yff$i5E$*tfc^ 

2 bcDife^SP^Iill 8(c5it-<fe3lc. ttiz 
iox-r^cii-.fcyj^fiE-e#i.„ S3*tt^SS8 

2 b(D5feiffiai5a)<1.®^*SiS-r**J««)!i^3.-:?8 2 a 

8 2 aic<fey. mw^±m'S8 2 bro^tJaBaj^Wfi'jfc^ 
}K^?i±r*c<ticj;yjKj,E-e#^o M5»14 

#«e8 2 b ^^-rs^ftSP.*: y^i«i«iii5^i-^8 2 
a rolled; yfl^jjE**i^jfejsa58 2 c ^'\'^m<n=t<Dt-r 

^ciricjcy. J:yt*;SffliJ©jfaert(-Jlli'tti?fiS*8 l 

e«(*8 2©3|Kt*:g|J8 2 d J;y3feJISgil8 2 clr^fT 
•r -SgP^i- ^ , 5fe5gfii](c Ip] An o T \°— ttfcJig-r -5 J: 
5lcff$fiE-r-Sc:i:lcJ;y, jfliert'>.<D#AA<<fe y 

[CO 6 3] C(0<fc5IC. C(0jftiei£?SSM8 1 -PI*, 
ett(*8 2(7):*^t*;a5 8 2 d li, S^itt^S^^ S C 

^j-T7(D»ftiffi*<y ${t*|c|5&ih-ri,Zi:A<-e^-l)o 



3*ttS*t8 4<7)$fe«J:y'>L«5gLfc<4Mlc5feagA< 
i±SLTt^-&. ei^i4:8 2 0[>:$:ft:|It8 2 dl*, jS#t£^ 
m'§8 2 bi:^-con®^1ft^-r-5^)5E«Hi5^i-:^8 2 
aicfeyjfjjS^ixrfcy, 5feaffiai8 2c(i, ^mmfSi^ 

«t«t{4:8 2l*, m¥t^^miS8Zbt, ilgpitt^lS 

es 2 bro^®^iast--s>^/5E»JSi^3.— :^8 2 a i:^ 

^mmfH^^-zfa 2 ali. ffl^tt^JStS 2 b 
<7)5tiffiJ:y3lttiL, rte<D5tlS8SP8 2 c^PJSLTL^ 

■5 = 

[0064] gt^<*8 2 i: LTIi, ft^l*. 300~4 

0 0 0mm, d;yifF^L<l*5 0 0~1 6 0 0mm, 9\- 
S**. O. 3-1. 5mmJ:y»*L<l*0. 4~1. 
2mm-t?fe^„ Ja?i'tt#S't8 2 b<C«-M<!: LTlis S 

(3 7''c#iS) t?ffi3H4$*-r4,ro-efcS= 
<(i, 4 9 - 5 3jg^%N i ©T i — N i 3 8. 

5-41. 5 SS% Zn<©Cu-Zn 1 - 1 O fi 

a% XWCu — Zn— X (X = Be, Si, Sn, 
A I , G a) , 3 6-3 8I1T%A I (ON i - A I 

1 - N i ^^A<M^LU>. ^fc, T i -N i ^^(D-SP 
$0. 0 1~10. 0%XT'M^LfcT i -N i -X^ 
^ (X = Co, Fe. Mn, Cr. V. Al, Nb, 
W, B^fif) ir-r-SA^, *fcl*T i -N i ^^<7)— SiJ^ 
O. 0 1~3 0. 0%ll-7-T?«SlLfcT i -N i -X^ 

^ (x = cu, Pb, zr) if-sci:, *fc, y^rsia 
IHCDT i -N i -x^#^fflt^r;iJrB'i*ox^j3<fey:/s 

fci*«$if»«isa)ifeffl^^s«?-r -5 c i: ic J: y , mmm^ 

2 birUTIi, miA<, O. 2'«'1. 5mmJ:yif*L 
<(*, O. 3~1. 2mm, |3gJlA<, 3 O ~ 2 O O jl/ 
m, J:y»^L<l*, 5 O— 1 5 O/<m0)€©7?fcy, 

JSH?t)t (ft^^^(D^{^^J5:?3) (*, 5~2 00kg/m 
m2 (2 2°C) , <fey»^L<l*, 8~1 50kg/-m 

m2 (2 2°c) , «7cf&;^3 {WM^(omi)tmti) li, 3 
~1 80k g/mm2 (2 2°C) , «J:y»*L<l*, 5 

~ 1 3 O k g/mm2 (2 2°C) -??fe-g)„ CZ-eL^d^S 

fi^^-es^jfj (ttif, ?i?iy, EM) ^?-a-Tt, ^ff^ro 

[0 0 6 5] ^mmt'iTo.-zfa z aomjimmtLx 
7Kyx^u>, ;Ky:fDeu>, x5^u>- 
t*) , ;Ky«^bt*-ju, 7Ky7S Kx^xh^-, /KU 
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f^JL — :;f8 2 a©0g|»li, 5~300//m. L < 
I*. 1 0~'2 0 0//m-efc-5. 
[0 0 6 6] *fc, ett»8 2(D^J?E«Bi^i-:?8 2 

-C?fcy. *Di^lc,i:y±<*A<(S(SK)-lzJ|R«iL> JS?tttife 

v^. *^oJJDf!ft■r•5ct(cJ:yJtt$il■r■5«*4A<^^ffl^F 

[0 0 6 7] ^-Ur. @?itt^S^8 2 bOX'J <y h 8 
2 ertlCli, ^J5E«fli5^i-r^8 2 a ^ff^fiE-T ^«fli*r 

lc3gALrL^'S<, :^'J h8 2 eftJ^J-A^^KSt'tfoT 

[0 0 6 8] ^fc. ffi3i(*8 3£0RiattSP^j><0»^S»(C 

14M-r-5?ittS*t8 4(Di1-®(C. V-A-g 6^^lt-5) 

ctA^jf^Lt^. ^— 9 61*. zi-r;ux:>"'j 

*L^I* 'J J; y JKJiE-r * C i: LL^, V— * — 

9 6a)}&j3t««i:LTI*. X«itjgttfl5S5t^tti^. 

[0 0 6 9] »1t«:*t8 4l*. ff«t*:8 2^»aLri3 

y. ^3ia58 5A<@^$tLTLN.S)„ 

I*. 3*i4;B:i*8 4c7)5feigi-i*. zi-r jux:^y ^-^s 7ic 
j:y}Kj!E$tLfcOi«aii8 5 3!)<iay#itt)turt>.5)o 

f -SfctotDIC^-r-V— 8 6A<KltiiitTtN-5„ C(Dr7-< 
■V— 8 6li5feiffifc<i:i;SigA<=il'JUX7'''J >y8 7(-@ 
^LT. 5i't4;8;«8 41*. 5feigfiPA<*y 

tf>s 5fesSSl-|S]A'>or^/^(z^fflg(c7E^orL^i.„ itfic. z 
(D^mmr-it. m^ 8ic^-rj:9i-s SltiJSWs 4a)5t 

fflg|58 4 al*. l=*t(*8 2<D5t!^g|58 2 c (^JiE^SgT 

ih-r'SfcA^)lc. ettt*:8 2(D$feSffia58 2 cIcS^JB-r-S):*: 
«:a58 4 bA<. «tt(*8 2(D:*;{*Sn8 2 dlcJ^lS-r-SgP 



»<feySA<:*:#<<J^Tfcy. ett(*8 2i:3itt«:*t8 

[0 0 7 0] 5it4;S:«8 4<D#H<t LTI*. X^>OX 

tzifT^'m) . *f-i*S?t1t^#'S^*r'i55<. »su< 

I*. 4 9~5 3)1-T-%N i <DT i N i 3 8. 5 — 

41. 5Mfi%Z n<DCu-Z n^#. 1~10Ma% 
XOCu — Zn — (X = Be, Si. Sn, A 
I . G a) . 3 6~3 8M^%A I WN i - A I 

ilBtOT i N i ^^-CibS. T i - N i 

gP^O. 0 1~10. 0%X-ca^LfcT i -N i -X 

(X = Co. Fe. Mn, Cr. V, Al. Nb, 
W, BtSif) tr^t)K ^fcl*T i - N i ^^(O-SU^ 
O. 0 1~3 0. 0%®T-eSSILfcT i -N i -X^ 
# (X = Cu, P b. Z r) ir-T'SCct. J^JPelft] 

xi^*fci*/fc<fcu:fik$ii?ft5aa<7)^fe^^js«-r^ c ic 
j:y. mmmm^m:M.^^^:itA<x'^^c Ji 
15© T i - N i -x^^^fflL^r;%^aiIDx^fcJ;t;/* 

fc(*S^Sft«iS©lfefl^$il«t-2)C,tlcJ:y. «g|«a*j!f$ 
tt^jSaSx^Zi:j!)<-e^^. CCTa^5^a3*tti:l*, 

•5, -E-LT. 3*'tt/"S;*}-8 4(Dfi$l*. 350-4000 
mm, Jf ^ L<l*. 550~1800 mm. MMV^St 

(filtB#<DK«lE*) I*. 3 0~10 0Kg/mm 
2 (22°C) . cfcy»^L<l*40~5 5Kg/mm2. 
ttTclS* (l^?5^a)|^fi5)S:*) I*. 2 0~8 0Kg/m 
m2 (2 2'>C) . <ty»^L<l*3 0~3 5Kg/mm2 
■eis-So 3ittS*t8 4(D$feffiSP<DJl-gl*. O. 1 

~1. 0mm. J:yjf*L,<l*. O. 15~0. 7t:-fc 
-So filfm?Sl*. O. 1~10g. »*L<I* 

O. 3-6. Og. tS5cft??l*. O. 1-10g. 
L<l*0. 3-6. OgTfe-So 

[o o 7 1 ] ^ittSWcoSfeiffigPOTM-gli-r-iri 

^fi<D^^^^t5^c)i)!^;»gl*^i:<-a^^^•-c?fe^rt<l:t^. 

ic. :*:t*:«Pfc<J:t;5tagffl505«7u/5*(*|Sl-fiSS:S-r-5!2' 
^(*4~ < t L J: y ^^^^^^b*-ti■jSS^^C 

LL^o t-^£*3T^. 5itfS*r<D:*:<*ffl50«7c)S*l*:^^ 

< . *fcitagSl5l**ttl=<f-&J: d:*:t*:Sl5i: jfe^SlKDSSUtt 

m^^m^hzt^m^i^i^ $p>ic. ?!^it;s^*(*#- 

< l*jlSSM<^^^b^f6»-r■5t©<!: Lrt*t^. 

[0 0 7 2] mm^8 51*. jiiigffi?iffliim8 1 ^aw 

i:-r«>JllieaJ14(-i|jllt-i>fcto(Dt(Dr-fcy. 0181- 
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Tt^So ^-L-C. Cro^lSSlJS 514, a^tttt^^LTfc 

5lC«tfiE*i^TL^^„ ^fc, cro^3|g|58 51*, JtoSftS 

Oi^nt LT, P t , P t W, W^^, A g , A 

[0 0 7 31 ^3SSP8 5* J:y3l<ftJti:t,<Oi:-r<5 

r, SlaSfflSId:, nS*<0. 2-1. Omm, «*A<2~ 

5~200kg/mm2 (22°C) , ^^)Kf-^L<it8 

~i 50kg/mm2, ttTcjJ;* ([^S5^a)^<^t/S:*) 

14, 3- 1 8 O k g/mm2 (2 2°C) , <feyif*L< 
I45~ 1 5 0k g/mm2-^fc^„ -eUT, ^^ffl58 5 

*<»*LL^„ ^^ffl58 5 ^ff^REf-Sa-i'^u;^ >^8 
7i:3iti»«8 4l4, 0':7*tlcJ;orm^**t.TLN*, 
*fc, a-l'-»UX7f'J>>y"8 7*M*U:'S<0$Efeihf -Sfcto 

a>'7'f A'-roftt^y/c, 5iitt^«-8 4^^«fflJ8 5<o5fe 

8 7l::a^LTt.J:L^„ 

[0074] ftSfftf* 8 3 14, *a)5fe«8SBA<^ai«IJ 870) 
£ltB(C@£$tt, ^ihiz1&im8 3<D&mBlts 
8 2<D5fe^g|5(C@S^tl,rt>^o tt?i(*8 3©f»1 

aJ9 2(*, e^*i*8 2©5fe4gg8Pl::J:y, e=K<*8 2i: 
^14«*t8 4 tic J: yfl^JjE**lfc;U— > >9 O .tiiaL 
Tjsy, «;?i{*8 3<75nai|c, J£?gffl35tft:^3iiAoI«gi: 

?^^r3rL^^o «;?i<*8 3(4, bk?5 ■ iix$gA<pr^g-cfcy , 

1 1 -SP*<BSRfS« i: /j: o r t^ S (SlSmgOBSRfSfilJ^J- 

8 3a ^Sf-ssf yfcfci^njtg/a:ta)-ci5-&o -hiewiS 

[0 0 7 5] «:35(*8 3<D:*:#*i:LTI4, *£!§**ifc 
•t^roRfSai^j-OjnSA^ 1. 0~10mm, L < 
(41. 0~6. Omm-Cfcy, ft^A<5~5 0mm, iff 
*L<I41 0~40mm-efey, J£5i(*8 3(0±**:(0ft 
$A<1 0~70mm, »^ L < 14 1 5~60mmt?fc 
•5= i£5fif*8 3(0*tSi: LT(4, JfilS(0»5^ffl5i4^tt?i 

□ eu>^tM^t*:j&<!fro7Ky:i-u:7-f >, ;Hyx^u> 



[007 6] ^Lr, 131 8(c5i-rj;5IC, /N^^^ajit*: 
9 1 14, i^«SLLtz'SVtW^\y S 8 i:»1t;S:*r/\3f 8 9 t 
A>e,tf-5. ettt*:/N:Sf8 814, SttttS 2a)^«fiSPIC, 
lt«giJ9 4(rJ:y@^^;|^TL^?)„ ^-LT, Sttt^/N:? 
8 8(4, >>9 0i:aa-r-i)IBPSB9 3^$L, C 
<DBaPfflJ9 3l4, ffi5S«:ffi3Sffl3SEt*:3gA^-h^}^J?EL 

h, /KUTHK, /Ky-y-;u^>, /KyTyu— h, 

- X ^ U >^tS^t*/j: .b'roSft »Iffltt«}8iA<{slffl * Hi. „ 
Sfc, ^■ttS*t/N:?8 914, 5itt«;*^8 4C0^iii(-^lt 

f>+LfcJ£SSJ8 4 c ^ilx«(^RltgJtfRt±ttro[HiSP^«L-r 
Jsy, C<CI!!]fflJrt(c?*14;B:*t8 4<7)««*<iRiNi>$tirj3 
y, i3g#(4, }i«Sil9 5(CJ; y@^^t^rL^€)o 
T, Hi 8(-:S^-r<i:3(-, 8 8 i: ?*ti;S:*t/\ 

::^8 9 <b:(4@^*+Lri,>-5„ :i©@^(4, etfe(*/N:?8 
8fl)a^ag(c»t£;B:tt/N^8 4<Dife^^*fAL, »ttS*t 
/n:?8 9<D$fe^SPi:©tti*/\7i'8 8 -tftSffigPi: ^J^^-^ 
^Ci:(zJ;yfT*?tl-i.o */iC(DB#, i^#(7)^^gi5(-S 

mm^m^Lxnozttzj^ y«tii(cias#^@^i-sc 

i:A<t?#-l.o 

[0077] ^FP.(C, ettt*:82, 8 3 * <i Ici4 

^jiai8 5(DH®(C(4, SlT&'ttl't-^*]^ 3— ^^''^ 
f=l4@3g-r•6CiA<»*LL^= Si»tt<^-^»1 i: Lr(4, 
ffl^ll4, tK'J (2-t KP + vX^^uy ^r-j7 y U- 

K) , /K'J t KP + vxTJUr-^ y U— h, t KP + v 

^p tf;u-bjup— X, .^t ^^uif ^jux— x;u*7K^ u^r 
>K*fi^t*:, 7Kyx^u>>fy 3-;u, /KyT<7yiu 

®(cfiEffl^;K.^o 

[O O 7 8] tttt*:8 2(Dlltjt(4, 1211 8j3J;0: 

01 9(c*-rta>lcKP,+i-r, ffi?tl4, 1112 OlcStfJ: 

tt<*8 214, m^ 9iZ7^Lfz=t(Dtmtj:f'), ^<*6<(5(S 
m-9V'^tti:-oXl^io gtti*8 2(D*@5»14^S 

e8 2b(4, 01 9lc^Lfc^(D<bl?l»l=, ife^fiUICX 
y s 8 2 e $*Lrt,^5*<, croxy -v h- 8 2 e (4, 
iHjCitiicr, 5fe!ffi<i:y^ii^|ll(c3il^rL^-5, ^ur, x 

y>Vh8 2e(4, (5(St|PB^PS(-, 2~8<i?i)tiSltt>tt 
rt^-5Ci:A<»*Lt>o xy Hro(S<bLr(4, O. o 
5~0. 5mm?iSA^»^ L<, ^fcxy >;/ hro*$<!: 
LT(4, 5 0~2 O Omm|iS7!)<^l?^Lt^<. ^f>(C, g 

«(*8 2(Da5itt^se2 b(D$tiffiai(4, i2i8iz:^-r* 

fk^tLXlt. 5-4 5- fiSA^SfSi-e&s. 
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[0 0 7 9] ett<*8 2<©iitjgi*s 132 ^^z7iii■ 

h 8 2 eJ!l<|$ltt>tL■C^^^.o COck 5 'ttSSiSttroX 'J 
h 8 2 e ^151+ -5 C i: IC.J: ij , S3ite^«e©jfe^ailAt 

[GO 8 0] X 'J 'V h 8 2 e roigli. ©ttt*<Dg^fi:* 

htDtStLTI*, O. 1mm~1. 5 mmgjSA^jff* L 
J:yiif*L<(4, O. 5mm~1. Omm-CiaSo 
X U h<Diliil*M?»t£^S'g©i1.S<» 1/3-1 

/i?iffiA<W*Lt>„ ±t2$6ffl-e&H(i. +^J-(cii«i:r' 
1 1 1 lr«ffli^(=j@pii4^BieA<»fti* c 1 4, 

t>o XU'v hCDt°>vTi:Lri*. :^(*A'|5l-e-v 

O. 2-2. Omm?iSA<»^L.< . 4* 
(CO. 3mm~0. 5 mm?b<»* LL^. ±iB15HWr!fe 

ixtf. +^^'lciltt■efcyA^o^^ffll^l=ia5*14#JseA<w 

1±#aeO)jfeSBS|l*^^)rofi^li. 1 O Omm- 1 O O O 
mmfi)SA<W*L<. *y»*L<l*, 1 5 0mm-5 

0 Ommt^&'So 

C008 1 ] ^-LT, IRJgttCDX 'J K8 2 el*, IS 2 

1 lc5i-rj:3(=, ^-Oe-y^At, :^'J h<Djt«SIJffliJ-e 

I4S<. xU'v h(7)«^g|5#|-ei*. ft<^forL>-5c<t 

A<^<b-r-5^^lc:li, jtiSas-ei*. O. 3 mm- 2. o 
mmSS, S^gPTI*, 5mm~1 OmmSSA^ffiST? 

&y, $fe4gaii:S!S6SI5<7)*PB"!a5-CI*. ^#<7)*FbT 

0) t° -y ^ ^ ^ L r L ^ -I) ic e ^ A^^-fb L r .5 C 
Lt^o ±iB^ian-t?$)tLl*. +^i'lcil«fT'i5y 

[0 0 8 2] 112 1 Ic^LfctWI*. xy>yhl* 

1 :*:<7)!ltiS«-efe^A<. CttlcRgfj-T, 2:*:^fcl*^+L 
lUiT'feoTt J;U^o xy hCDfl^ttl*. lai O 

lc^Lfc4,(D(DJ:dlc, SJfettT-i&y. *^-^xy•y^fl) 
5feaaBSi5-eii/£ < , SS«S|l-CI*»</d:orL\S4.<D 

[0 0 8 31 etti*8 2<Dfl|jtl±. I2|2 2|c^t- 

i,<DV=tJ^l\ COettt*:8 2|cS!l-|-C,+tTL^-5e?H4 

^Jl-gs 2 b-cii, Sa3itt^]S'S'fl)$fei«tt, 5t*««i]icr6] 

>!)^-^Ti^gLTt^4. KJiSEttCDXy -v h8 2 el*. |g| 2 



2lc*-rj:3l=. -J-rof'y^AV xy -y h<©5fe««iHWC 
i*S<, xy K©3£SSSlJfl!J-ei*. ft<j{foru^-5. 

[0 0 8 4] etfett: 8 2 (Dfllitl*. I212 3|cn^-r 

ta)-etJ:t^ cfl)||!S^a»troT'ii, M5*14^se8 

2 b I*, 5t«fflJIC^Stfl)fflfl.8 2 e^SLTL^*. iBBfl. 

8 2 el*, E2 3icni-r<fc5i=. esiit^aeoitssiifflj 

<D:^A<»ffiMJJ: yS[A<^t^c:i:7tl<^^*Lt^„ 

[0 0 8 5] lfflfl,0)?Lgi:LTI*. ^It^SMfl-ia. S» 

*,CO-ei*^fL^„ ?LSi: LTI*. O. 1mm~0. 4mm 
li«*<»^L<. J:y»*L<l*. O. 2mm-0. 3 

mm-efc^o fl,gi*, ta^tt^Jseoil-ga) 1 / 

1 0~1/3«aA<»*LL>„ ±IHtgH-t?feHI*, +5}- 
icSUf T' ,!: 1 1 lcffifflB#lz|i?itt^JSej!»<8fti* C 

i:t'5fL">o mnrsmmtLxit. o. 1-0. 
tt-e y *^ofiEfflffi^ icie?itt^jse*<»f c 1 4. ^s: 

L>„ Sfc. $ffl?L»*A<^'(b-r'i)lt^lc|*. 5fe*^Sp-e<K)iffl 
nmmmmt. O. 1-0. 2mmiH)t, siggun*, 
O. 3-0. 5mmmmAmmX'&^). StJffiSBi: 

m^izmtLxi'^iizttm-^LiK mna 2 e*<ssi+ 

i^>;h.-5fi|5:5^©*a?itt^Si=(7)5feis6a5A^f>®fi^l*, JtoS 
ii§iSmcDft^/j:i:^#JSL-C,*S^+l-Sc Sffl7L8 2e 

I*. 1 O Omm- 1 O O 0mmg)SA<»*L< . <fc y» 
SL<I*, 1 5 0mm— 5 0 0mm-Cfe-So ^fc. 

^< ^C-S)<J:3|-)^i$Lrtckl^o $fflTL<Dff$ttl*. 

jtHr*fc§je5>iii*^f<isn. 011^1*, S5*tt#a«<oja 

*lRl*fcl*i(6:&|fi]|ciMSLNSR^?P>|c^^U^ (^5!|jll*, 

raftj^. s.nm) uifxt A-o(om^(DmmtL. 

ri*. O. 007mm2-0. 1 3 mm2?S)g7b<»* L 
<. Sfc. iMfl.lBJ<»8§I5tl±. O. 1-0. 5mmfiJSA< 

[0 0 8 6] ^Lr, JgSiti^JStS 2 b(D$ffl7L8 2 e 

[*](ci±, 7f 8 2 f $jf$fi)c-r^mai*r*4<?)- 

a5A<3gAL.TL^rt«fct^A<. L < I*, HSMlClSgA 
LXl^tj:<, iaB?L8 2 eA<^?Li:^^ort^■^);zi:A<^f* 
LL^o C(7)cfc5lctSflgtt^7!)<, aB?Ll^lc3itALTl^^d:l+ 

[0 0 8 7] ;^|C, :$:SgB^O*7^— 7^;U$|21®IC;t^1-3| 

mm^mi^xtm-t^o *fiMfl)*7"— ool*, 

1112 4fcJ:t;il|2 5IC^f SPtt^S'g 1 O 1 

tm^it^m^ 1 o 1 ^Wim.-t^'^is.mwim t o4t^ 

*t-i>:*:(*ai1 0 2bi:, ^fiE«flilc.>: y ff$jjE$ixfc5fe 
««|J1 02at$*Lrl^-6o ^-LT. iS?»tt^«ecD 

5fe4igPI*. 4iJSt^(DX y -y h 1 O 6 ^fcliHI 3 2 IZTHf 
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[0 0 8 8] C<7)«fc3l=:*:(*«Pl O 2 bli, ffi?*tt*i5 
ttOX'J >y h 1 O 6^fc(*^^SE(D*fflfl-1 O 7 $^LT(,^ 

y>, s^tt^aif 1 o 1 ^fiJcii*iiig i o 4 <t© 
!|«!itta)IIA<i!>jJf<^fy. ia5#<D*ij«t, il#<3!)i6^«)-r+L 

[0 0 8 9] 7";H*> /OSa^fc 

l*BHrtJfiiejft^ffl:bT^-^Jl/. .£,NSa^fcl4BaJlii'i=f^m*J 

islffl^H-5„ C(D3IJS^©*7^— 7^;n O Oli, :*:f|Bfl 

2 bi:5fe!SiS|l1 O 2 a t^^LTtjy. $P>|C. 

5^;H 0 0<7)S«J:y5feiSB*T?5SJ^-r-5;U— 0 3 
i:5feiigiaP 1 0 9^^Lr(,>-5o ^*=(*g|5i 0 2 b(i. 

1 o 1 cojfi»i4&ae i o i oi^vmn^ 

l{■P=^mt:W.^■t^'^lS.mUm^ O ^ a, 104bi:A^^> 
4--5o 5feiSS$P1 0 2al4, ■&/ffi^SglcJ;yjf$|ilt*Hfc5t 
«jefi!tSP*t 1 0 5^:*:i*S|l<D5feSaBU@S-r.?)Ci:lcJ:y 

[o o 9 o] *a3itt#jse 1 o 1 oimnt LTii, *S5i 

(i. 4 9~5 3)1^%N i <DT i N i 3 8. 5~ 

4 1. 5 afi% Zn<DCu-2n 1 ~ 1 O S*% 

XO)Cu-Zn-X^# (X = Be, Si. Sn, A 
I . G a) . 3 6~3 8Jl-?-%A I ODN i - A I 

±te<7)T i N i ^^-efc'So *t=. T i - N i ^^(D— 
SB^O. 0 1~10. 0%Xt?MSlLfcT i -N i -X 

(X = Co, Fe, Mn, Cr. V, Al, Nb, 
W, B?tf i:) ir-r-SAN. *fcliT i -N i ^^(7)— SP^ 
O. O1~3 0. 0%J^^r'a^LfcT i -N i -X^ 
^(X = Cu. Pb. Zr) t-r^Cir. ^fc. /^rasD 

x^* fc li/ j3 J: t;a*u»«ia©ifeft * s c t iz 

teOT i -N i -X^&^ffllxr,^BSlJJDX*fcJ;0:/* 



y::l^fi$li!&ja3(7)ll&iit'$S«;-r C ^ ic J: y . 
fiEfflSSlc *5 LNT® «(D#IS A<3?tt^}^f -Sims * -C ^ 

[009 1] ^LT. |S3it4^S<i(i. miO. 4mm 
~1. Omm, jff^L<li. O. 5mm~0. 8mm» 
0^J55O/im~2OO//mv L < 1*8 O m— 1 5 
O^/mtDtWCfcy, S$l*, 500mm~4000m 
m. <fcySf^L<l*1 O O Omm~3 O O Omm, i^g 
?t]S (a?SB#ro»^*t5:^D) li, 5~2 0 kg/mm 
2 (2 2*^) . <fcy»*L<l*. 8-1 50kg/m 
m2. ^TClS:*) m.^^(r>n^!!&ti) I*. 3-1 80k 
g/mm2 (2 2°C) , <feyW*L<l*, 5-1 30 k 
g/mm2-Cfc-5„ 

[0 0 9 2] iti3»14^IKei OK*, |§|2 5fcJ:t;@2 

ic, sist^roxy -v h 1 o 6^^Lrt^^o xy h 1 
-^^f*,a)-c(*jSL^ ;^y hotstUTJ*, o. im 

m-1. 5mmfiSA<»*L< . J: y *T* L < I*, O. 
5mm~1. OmmT7fe.5„ Sfc, U htDifSl*. H 
?i1t^JSero*1■afl)1/3-1/1SJt*<»*Lt^„ ± 
isasffl-eisttl*. +»(cl6<K-^*<&ti:tlc^ffl^l=S 
5*tt#MeA<^ff^^^ci:t7^cl,^„ xy >v h 1 o 6 

©f'v^.tUTI*, ^(*A<Pl-t°'y5^cDli^lc|*, o. 

5 mm— 2. O mmSlSA^Jff * L < , '^(zO . 5 mm — 
1. OmmA<W*LL''„ JliBteHF»?-efc4xlS, +'i^\Zfk 

g|5*\f>(Dfi$l*, 1 O Omm- 1 O O OmmliJS*<W^ 
L<, <i:yi!f*L<l*, 1 5 Omm— 5 O Omm-Pfc 

'So 

[0 0 9 3] ^LT. mM^<r>7.*}v hi 06I*, III2 

ro5fesSSinliJT?i*s< , X y 'V h<7)Si^g|5fiiJ-ri*. 

oTL^§Cli:A<i(fSLt^o J: 5 (c-T-S tic J; y , 
5t5ffigPlc[fiiAN-oTgl^»lc/j:S(DT?, S.3S^ttlt4<D^^tj6< 

y, T^JKDSff1t*<rRlJi-r-5o SFf>(C, E12 5JJ 

j:t;ig2 6ic*f .fcoic. xy n oerotf-yf^i*. 

5feffig|5*<S<. SSaBgU(ciRiANor^>trlcft<ni:i)C<b:*< 
»*Lt^o C(DJ;5l--r'SC,!:lcJ;y, ftiffi«Plc[6]/)^ o 

Jb< J: y gftl'S t <D i: J& y , * T^-^;KD«ftttA< J: y [6] 

±-rso 

[oo 9 4] crojj^ic, xy h 1 o 6<»tf 'v^^A^^ 
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m. mmuvit. 5~i omm«jsA<»js-e&-s. 4# 

^lciS3itt#ISe*<»f4xS;ii:t.^d:t^o 1212 5*3 

J;0:|S|2 6lc:5^Lfctroii. X g h I* l :$:cD^1SSt^-e 
ctilc|Se,-r. 2:*:*fcl*-e-*i)il-h-C-i&ort 

Co o 9 5] ^LT, S5»i4#jae 1 o 1 1*. 

aiSt-'S'&jaSJSiill 0 4I*, 13 2 5 J3 J: 1/1212 6 (-^ 

1 o4 bi:A^^>^^l■J. ts?its^sei oio^fese^jg^ 
fci4MI::Tii5^J?E«flill 1 O 4 a , 1 O 4 b it-mztj: 

(OX 'J h 1 o 6 rticii. -^mmmm i o 4 ^ffj/^e-r -s 

1«ll§*t3|^a>-fflJA<ggALTL^rtJ:L>A<. »^L<l*. 

3IM6<)(cgitALro^^c< , x'j >y h 1 o eai^A^^RSi: 

h 1 O 6rtlC3SALTL^<ilt+tli. fiSitt^ae 1 O 1 

[0 0 9 6] ■?-Lr. zcDSItS^i|a)*7^— 7^;n oot? 

fiESi5*t 1 o 5 ^ ±5Ra)*i*fiii 10 2b (D-ammmm ^ o 

40)jfelSSlc@S-r*Zi:lcJ;yff^fig**lTt^-5„ -eu 
Cai||JS0iJt?l*. ^J5E<SSb)1 1 O 4©$feJSg|JI*. 5fe 

$fe«lc[S]A^orl^^^lA<i^@LTl^i)„ ^lt, 9tt^mjS. 
a5^^<7)Ssa^ro^1■g=t$tsgl-l6]*^oTls^lLTL^-5= c 

Re*««ES-rs^fiE«iiiisi o4$^tt!5F-e-r. •&fiEi« 

SiMi 0 4i:-<*(c5feJffian 0 2 a^JKiSLrtcfet^ 
[0 0 9 7] ^iiE^SSiHl o 4fccfetJ:$fe!^J^fi)cg|?*ti o 

h^— . /K'J ::^p tf u>x^x hv— , x^u>— 
eL/>^tm^(*)tf<!:^fflL^fcx^X , .-K'JJfi 

itif-)W x^u>-WKlf-;ulta^t*, ;K'JT5 K 



Mz^m-r^-^mmmn^t un*, iiiS5§*ji4(DaiL>« 

/K'JTS Kx^x hv— *<»iS-efcSo 
[0 0 9 8] ^LT. -^JjE^fligl 0 4(*. S5»tt^a 

Lt^, •^/s^Bisi o 4isj^u^mms&u^^ 
mfS.-t^-^^mfSi'piz. Ba, w. B i t^ro^am**:*. 

«A*©*7^-T^JU.<D^i*<D1iaai2A<^^i:^f-§>. ffl 
P11±^a@l=l!ll[a$n<&«|!:»-0^^miii€ 10 4a. 1 

0 4 b<n^mtl,Xit. 5 — 3 00//m. »*L<I*, 

1 0~2 OOjiim-^?fe-5„ ^fc. ^;K7):$:<*aJ1 
02b(D*1-SI±. O. 9~7. Omm. »^L<i*. 

1. 0~6. OmmmmX&ho 9cmfS^^ OZ a<09Vm 
lis O. 4~1. Omm, *f ^ L < I*. O. 5mm~ 
O. SmmmStXiaho 

[0099] t^i^tz. 9\-mm<D-^f^imfSa^^m 1 O 4 a 

<fLXt^< . m^Ht. tKU t KP^vx^JUy ■S«T'> 
'JU— t KaJF-VX^^Upt^iT-J? b— htX^l^ 
>0)^tS-&t*: (^^1*. H EMA-S t -H EMA:?P 

[O 1 O O] i1-®filJ<7)^fiE«l!i«[SIB 1 O 4 a 1= 

14. 15yx.lf. tK'J (2- t KD + '>x5^;uy -St-:? 'J 
h) . /KUt KaJF*>xf^juT<7UU— h, t Kni\r*> 
r^o e^HzJUo— X, p«^;ut*:i.JUx— 5^;u^7KvL'-1' 

- ^ -<> -r -6 a jJf if A<f6 1 f c. *L o 
[0101] ■?-Lr. 1 o o (D:$;i*gi5cDS^ 

ail-l*, /XT^I 2 0*<@«^*^TL^^„ :4^<*a?1 

o 2 b ©ssggpici*. ^tstf'i— :?i 0 8*<^it?>tir 
fcy. ;i<Dffl5tf^i— ::?i o 8fcj:i;^:(*gi5i o 2 b(D 

»^ai5A<. /N3fi 2oics«S'j'Ef^(c«fcyH«**i,Ti> 

-5. 
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[0 10 2] ^fc. x'j h 1 o em^Wt. 1212 7 IC 

^> K 1 0 61*. «li£tt-efc»J. iy^r>7.') v h i o eo)*! 

jfe5aSl5-ett/£<. Sffi$(lT*l*»L</J:o-Cl^So C<7) 
J: 5 icf S C <t J: y . jfe^ai5ICfSl;6NoT«>!7lc||»|:i 

[0 10 3] ca)iiifi0i<o*^— 7";k7)xu *v h 1 o 6 

1. Omm-2. Omm|i^/)<»*L<. XaffiaiTI*. 
O. Imm'-O. 5mm)5<»*Ll^ *V h<7) 

1 06CDe'V^i:L-Cli. ±{*A<l?|-e':;5^-C*,ct<. 

T. 5t5iSli<b:SiSaicD4^rBiai-eii. X U ^> hO)*!!*. m 

ea)5tl^gi5;5^?><7):g* li. 1 O O mm-- 1 O O O mm?i 
S36<»^L<. <fcy»^L<li. 150mm-5OOm 

[0 10 4] ^fc. XU*y hi 0 6(7)JKttl*. 0 2 SIC 

^0)*^^— ^;ui 2 5-cii. ffiSiti^JSei oia)A'j 

*v h 1 o 61*. esitt^jse 1 o 1 cD*'L^fs^($fS¥^T 

a^cDX'j^v hi 06^|$(tSCi:lc<J:y. 5fe5fl5Sl5;5)<ll 

3tfto)<b)a:y. ±»7^-i^;KZ)Sffi4>&<j:yfp]_t-r«)o x 
y ^> hi o6c7)tii*. ^'tcDgJiir^^iSLrst^^FH 
4(7)r% -it<#:ta)TMi/d:i^o x y hc7)iti<h Lrii. 

O. Imm-O. 5mmfiS)&^WS Lt^ Sfc. Xy *V 
hi 0 6<D*aii. 2-1 2 LtNo -tlBffiHT' 

e;5^tFf^^^C<tt^^t^o Xy hCD:i:^li. lOOmm 
- 1 O O O mmm&t^ttf^ L < . <^ y L < 1*. 1 5 
O mm-^* 5 O Omm'C&'So 

[01 05] X y h 1 o 6 mmit. m29\Z 

Z(Di3'^—'^)l^^ 2 6-ei*. xy h 1 O 61*. ffi5*ti 
1 O 1 a)5fe^fflcfc y «iffiffliJ(ciR|;6Nor^>t7(ci|@A</|x 



1 o 1 (D$fei^'CCDxy V hit@;b<. S:*;<t Jt<:orfcy . S 
!»tt^Kei*5fe5glcf6];5^5l$ifgE»^A<S^-e&y. )!)> 

i:3jfort^'So xy^>hio6i*. (sis^raiPraic. 2- 

3Sa)itig (a;^«p»a)*g) iruri*. o. 05-0. 5m 

mMg>!)<it?^L< . Sfcxy *y ha):i:^<h Lri*. 10 

0 mm- 1000 mm|iS;6<»* L < . «fc y L < 
(i. 1 5 Omm— 5 O Omm"C?fc'5o 

[0 10 6] sfc. fa5»it^aei o icoff^^*fcj:i;x 

y h 1 O ecDJf^ttl*. 1113 OlC7F-r<fc5<f4>CDtffco 

tt^aei o II*. *a)*«A<5feafflylc^a]A^or^SgL 
Ti>^o tLX. zco<fco^^ff^t^a)^S3lt4^se1 o 1 
I*. fci^;!)^l:(S65feaffiA<$g^lLf-^S3itt^S^^f^i5EL. 
*a)5feaSSBlcKS£tt(7)xy h^ff^jSf 

I*. i$isi^-sa>@5it4^:jaeicsi£tta)xy *y h^jf^ 

fiELfc^. SiStt<7)xy ^> h^-ff^jSLfrjfeiSffi^^loSi 
-g) C <b ic J: y ff^i$-r ^ ;i i: ;b<T? # 

[0 10 7] xy h 1 O 6(7)i|iil*. ^fiOS^i <t*^ # 

jSL-csfc^^FtL*a)-e. -»<ft,a)T?i*<fi>o xy^yh 

<Oilii<b: LTI*. O. 1mm-1. 5 mmli^;5)<»* L 
<. J:yif*L<l*. O. 5mm-1- OmmTrfc^o 

^tr. xy *v hi Oe<Dtiy^tLX\t. ±t^f)<m-tz 
'V5^a)«^|C|*. O. 5-2. OmmliS;&<»*L<. 
4$|rO, 5mm— 1. Omm;b<»*Ll>o X y h 1 O 

I*. *7^-7^;K7)S$3ti:i:^#lSLT3t^S?tL-5o xy 

*v h}&<Kltiitl*sp»(7)^a3»1l^Me<D5fe3ffiSBA^^^><DS 

^1*. 1 OOmm-1 000mmSS7b<»*L<. cfcy 
»*L<I*. 1 5 0mm— 5 O Omm-e$)'5o 

[0 10 8] *^>lc. iaj£tfea)xy h 1 o 6. 123 o 
\Z7r^t<^5\z^ ^(D\z-j^tK xy hO^feiSaiffly-CI* 
xy *y hODSiffianiiJ-ei*. ^<tjir>xi^^:it^^ 
»*Lt^o c:cD<i;5lc. x y *y hCDe^v^;!)<^ib-r'5^ 
^ICl*. 5fe3SSB-ei*. O. 5mm-3. OmmfiJt. £ 
ffiSp-ei*. 5mm-1 OmmfSJt;!)<i?®-efey. 

5fe3sa5<h«5SgpcD*FBia5-ei*. sg#(o*rBicDe>y^^^ 

l.Xl^i>t^^s^lztiy^t)<'^itLXl^^:ittm^L 
l>o 0 3 Olc^LfcttDI*. xy *v hl*1 :*:a)iS 

li£ttT*fc*A<. ZttlcIS ib-r. 2:*:^fcl*^-tUilJi-e& 

[O 1 O 9] 1213 1 fc<^LI^I2l3 2 Ici^-rHJfiiJlKD 

1 2 8 (DS*^ifi£l*. 121 2 4 . 121 2 5 fcck l/m 2 6 IC^ 

LfctcDiriBic-efcy. i^-9i»i*. i5i-J&-^$^TfLr 

-^)\. 1 o o iroffiiti*. ja3»tt#jse 1 o 1 (o^ms!^ 
(Dl{mf^<i:lf^m^lS.'S!^u^ o 5mm\z$>^o 
liS<5!ia)*i^-7^jn 2 8-ei*. Ja3*t4^jsei o i 
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0 51*. ^ijit«}siiii o 4(-<fey^dES$t^.Tt^^fL^ia5i 

[0 110] ^LT, S5>14^isei o 1 wft^auic 
I*. ^»0)ffl?Ll O 7*<ISite>*vrL>S= C<0J:5'Ef^ 
m<Dmn^ 0 7S8S!:tt-5Ci:lcJ:y. i@3»1t^JSei O 

1 0)jt«a5A<,*: yil«)?lc5tSt?^-SJ;3lcnE*. CO J; 
5Uffi#1±#JSe<7)5feJSSI5*<^i>:lc?i:^C«!:lcJ;y, 

pii$£is«<D!^tt^^iiic%iigis 10 4. ^mmmm*t i 

0 5 <t (7) i^iitt©^ < -s tf) . i3s#PB"i -e (D mm. 

[0 111] !iift<D?Lgi:LTI*, S(t-6ffl?LS!t, 

4>WT?li'tfLV fl-Si: LTI*. O. 1mm~0. 4mm 
SitA<»*L<. <fey»^L<l*. O. 2mm~0. 3 

1 0~ 1 /SfUtA^S^LL^o ±BBteSlt?fc*t(i. +:«■ 

irt'Sl^ SifLPal CD Sggt i: LTIi. O. 1 mm- 

O. 5mma)tA«ff*Lt^o JlIBtefflCi-efctllf. 
Icm^T-fc y ANOlsefflS^I-SSitt^JS^A^ffti,^ c <b: t 
^ft^o «fflfl.1 0 7*<8SltbtL-g)a5^J-««S3i'tt^JSfi<D5fe 

^**i.-5„ HBfti 0 7*<B9:Cf e>ix-5ai5^j-©i@?i»tt^ise 

<Djt4Sa5*^^<D:^^l*, 1 O Omm~ 1 O O OmmlilS 
A<ff^L<. J:y»*L<l*. 150mm~500mm 

[0 1 1 2] ^Lr, aa?L 1 O 7 I*, 1213 1 fcJ:i;:EI3 
'lbA<^f < . S3itt^S©(©5fe4gSP(D,=Sfij6<gSis^f trot 

tfy> :*3 7^-T^;K7)^ftit*<j:yr6iJi-r^„ ^p,(c. gi 

3 1 fc<fel/|2l3 2|c5^-rJ:5lC. «agSP«iJJ:y5feS^<|iJlC 
iRlA^or, «fflfl,1 0 7<DlS*<lfe>!7lc^<nj:-5Ci:)tiW^ 
Lt>„ CCDJ;5lc-r-5)Ci:(cJ:y. $fe*SSll(c(S]ANo-C^ 

g|5-C?rosHBfl,fa<D!ggili. O. 1-0. 2mm?i^. »^ 
gPTMi. O. 3mm~0. 5 mm^M^AWin? y , 4# 



(^5(^1*. mnw^. ^nm) iii.E-Q^ii\.^, ^ -ocomn 

(Om^tLXHt. O. 007mm2~0. 13mm2|iS 
A<»^L.<,^fc. iHBfl.ra<D8§Stli, O. 1~0. 5m 
m^iSA<»^LL^„ 
[0 113] ^Ur, S3*tt^aei O 1 Wifflftl 0 7 
rtfcli. '^^mflga 1 O 4 is J:i;5feiai5fl^JjESlJ*t 1 O 5 ^ 

L<l*. *M6«)lC3^tALTt^^^<. ifflTLl 0 7A<^?Li: 

■r■S>Ci:A<^^L^„ -^LT. SSttt^Se 1 OIlCX'J-v 
h 1 06j3<i:U:smfl.1 0 7(7)»$fiEl*, U— if— ttlX 
xli, YAGU— 9=— ) , SJcmJlDX. •lb^x<>T>-y, 
«SiI«lX/d:i:\ * iE,lc-€-tif,a>fitffllc J: y ff 3 ^ tA^r 

[O 1 1 4] JSI^, *^0JCD:*3 7^— ^;K7?:1:{*6<]**S0iJ 
l-rpt^riE-^-So T i N i ( 5 1 mi-%N i ) 

^/^-f :^$^;*faftixLr. ^gi. Omm, rtgo. 8 

5mm, fi^J^I O O cm©e3»tt^a'&^fPJiELfco 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In order to treat the narrow segment in a blood vessel, this invention extends a 
narrow segment and relates to the vasodilatation instrument for aiming at an improvement of the blood 
flow by the side of a narrow segment tip. Moreover, this invention relates to the catheter inserted for a 
therapy or inspection into a narrow diameter blood vessel, for example, a cerebral blood vessel, or a 
heart blood vessel. 
[0002] 

[Description of the Prior Art] Conventionally, the catheter which has an extended object in a point for 
the therapy of a blood vessel which carried out a constriction by arteriosclerosis etc. is inserted in a 
narrow segment, a narrow segment is extended with an extended object, and the endermic intubation 
type coronary artery plasty (PTCA) which improves the blood flow by the side of a tip is performed. 
There are some which are called the ONZA wire method with which the catheter was fixed to guide wire 
so that it may be represented as an extended figure catheter by what is indicated by the USP No. 
4,323,071 specification, for example, and it may be represented v^th the interior of a catheter by what is 
called the exaggerated ZA WAI YA method which can move guide wire forward and backward, and the 
thing indicated by the USP No. 4,573,470 specification. And the part where installation of a 
vasodilatation instrument is demanded is progressing to the blood vessel [ narrow diameter every year ], 
and a vasodilatation instrument which can be introduced to a narrow diameter blood vessel and a more 
peripheral blood vessel part is desired increasingly. 
[0003] 

[Problem(s) to be Solved by the Invention] The vasodilatation instrument and the catheter for 
vasodilatation using a superelastic metallic conduit are proposed by current, the exaggerated ZAWAIYA 
method, and the ONZA wire method, it pushes in and these have sufficient effectiveness in the point of 
convective [ of the force ] given in convective [ of torque ], and the end face section of a vasodilatation 
instrument. 

[0004] however, the part in which a superelastic metallic conduit stops existing with the vasodilatation 
instrument of an exaggerated ZAWAIYA method — in other words, a vasodilatation instrument may 
bend in near the tip of a superelastic metallic conduit. Moreover, with the vasodilatation instrument of 
an ONZA wire method, since the whole tubular object was formed with the superelastic metallic 
conduit, the point lacked in flexibility. Moreover, with the vasodilatation instrument of an ONZA wire 
method, since the whole tubular object is formed with a superelastic metallic conduit and the point is 
made flexible, a point is flexible, but since it is formed with the superelastic metallic conduit, it still does 
not have flexibility like [ at the time of forming by resin ]. 

[0005] then, the purpose of this invention solved the trouble of the above-mentioned conventional 
technique, and gave it in the end face section of a vasodilatation instrument ~ pushing in - convective 
[ of the force ] (pushing nature ~) Convective [ of a pusher kinky thread tee and torque ] is high. And a 
point It can consider as a thing flexible enough and Ihe vasodilatation instrument which was excellent in 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



11/30/2005 



JP,06-277296,A [DETAILED DESCRIPTION] 

V * 



Page 2 of 25 



the operability which can prevent certainly bending [ which originates in change of the physical 
properties in the boundary part of the rigid high body section and a flexible point further ] is offered. 
[0006] Moreover, the catheter inserted into a blood vessel, for example, the catheter for angiography, 
and the catheter for the medication in a blood vessel are formed from before using to some extent soft 
thermoplastics. And by recently, the rigid grant object which becomes the periphery of a catheter from a 
metal wire (generally stainless steel line) is established, and the condition that flexibility is high is 
maintained, and it controls bending or being crushed, and the catheter which improved convective [ of 
torque ] further can be considered now. And recently, the part for which installation of a catheter is 
needed is developing into a narrow diameter blood vessel [ say / brain ] from the heart. As vascular 
lesion in a cerebral blood vessel, there are things, such as an aneurysm, arteriovenous malformation 
(AVM), and dural arteriovenous fistula (Dual AVM). What can introduce a catheter to a narrow 
diameter blood vessel and a more peripheral blood vessel part is increasingly desired for these 
inspection and a therapy. 

[0007] However, since the body of a catheter is formed with the synthetic-resin tube by the above- 
mentioned catheter, a certain amount of thickness is needed, and an outer diameter comes to be large by 
thickness. For this reason, the blood vessel part which can be introduced was restricted by the outer 
diameter of a catheter, and was able to be introduced only into the sufficiently larger blood vessel part 
than the outer diameter of a catheter. Furthermore, when it forms with a rigid high ingredient, it will 
become hard also as the whole catheter and there are also problems, such as the danger of the damage to 
a blood vessel wall and the difficulty of insertion, by the insertion point. 

[0008] Then, the purpose of this invention can solve the trouble of the above-mentioned conventional 
technique, a catheter can fully be made closing in, and a point offers the catheter which has sufficient 
flexibility possible [ forming a narrow diameter catheter ]. 
[0009] 

[Means for Solving the Problem] The irmer tube which has the 1st lumen to which a tip carries out 
opening of what attains the above-mentioned purpose, The outer tube which is prepared in this inner 
tube in same axle, has a tip in the location which carried out predetermined length retreat from the tip of 
said inner tube, and forms the 2nd lumen between the external surface of this inner tube, The extended 
object in which the contraction which it has a point and the end face section, this end face section is 
attached in said outer tube, and this point is attached in said inner tube, and is open for free passage with 
the 2nd lumen near [ this ] the end face section or folding is possible. Said 1st lumen and the 1st opening 
open for free passage which were prepared in the end face section of this inner tube. It is the 
vasodilatation instrument which has said 2nd lumen prepared in the end face section of said outer tube, 
and the 2nd opening open for free passage. Either [ at least ] said inner tube or said outer tube Having 
the body section formed with the superelastic metallic conduit, and the point formed with synthetic 
resin, the point of this superelastic metallic conduit is a vasodilatation instrument which serves as the 
flexible deformable section compared with other parts. 

[0010] And said outer tube has a superelastic metallic conduit and the synthetic-resin tube which covers 
the front face of this superelastic metallic conduit, and, as for this synthetic-resin tube, it is more 
desirable than the point of said superelastic metallic conduit to form the point of a projection and an 
outer tube. Moreover, said inner tube has a superelastic metallic conduit and the synthetic-resin tube 
which covers the front face of this superelastic metallic conduit, and, as for this synthetic-resin tube, it is 
more desirable than the point of said superelastic metallic conduit to form the point of a projection and 
an inner tube. Furthermore, as for said superelastic metallic conduit, it is more desirable than a tip that it 
is the flexible deformable section compared with other parts by having the slit prolonged in a back end 
side. Furthermore, as for the point of said superelastic metallic conduit, it is desirable by having a 
predetermined include angle in the shaft orientations of this superelastic metallic conduit, and being cut 
aslant that it is the flexible deformable section compared with other parts. 

[001 1] Moreover, the tubular object which has a lumen, this lumen, and opening to which it is open for 
free passage what attains the above-mentioned purpose. Have a flare part, and a point and the end face 
section, and this end face section is attached in said tubular object. This point is the vasodilatation 
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instrument which is attached in said flare part and has the extended object in which said lumen, 
contraction open for free passage, or folding is possible in said opening. Said tubular object Having the 
body section formed with the superelastic metallic conduit, and the point formed with synthetic resin, 
the point of this superelastic metallic conduit is a vasodilatation instrument which serves as the flexible 
deformable section compared with other parts. 

[0012] And said tubular object has a superelastic metallic conduit and the synthetic-resin tube which 
covers the front face of this superelastic metallic conduit, and, as for this synthetic-resin tube, it is more 
desirable than the point of said superelastic metallic conduit to form the point of a projection and a 
tubular object. Furthermore, as for said superelastic metallic conduit, it is more desirable than a tip that it 
is the flexible deformable section compared with other parts by having the slit prolonged in a back end 
side. Furthermore, as for the point of said superelastic metallic conduit, it is desirable by having a 
predetermined include angle in the shaft orientations of this superelastic metallic conduit, and being cut 
aslant that it is the flexible deformable section compared with other parts. Furthermore, as for said 
superelastic metallic conduit, it is desirable to have the synthetic-resin layer covered by the front face. 
Furthermore, as for this slit, it is more desirable than a tip that width of face is becoming small gradually 
toward a back end side. Furthermore, as for the point of said superelastic metallic conduit, it is desirable 
to reduce the diameter toward a tip side. Furthermore, as for said deformable section, it is desirable to 
have a slit or much pores. Furthermore, as for said deformable section, it is desirable that a tip side is 
more more flexible than a end face side. Moreover, as for said deformable section, it is desirable to 
become flexible gradually toward a tip from the end face. And as for said slit, it is desirable that it is a 
spiral slit. 

[0013] Moreover, what attains the above-mentioned purpose is a catheter which has the body section 
which has the synthetic-resin layer which covers a superelastic metallic conduit and this superelastic 
metallic conduit, and the point formed with synthetic resin, and the point of said superelastic metallic 
conduit is a catheter used as the deformable section which has a slit or much pores. And as for said slit, 
it is desirable that it is a spiral slit. 

[0014] And as for said deformable section, it is desirable that a tip side is more more flexible than a end 
face side. Moreover, as for said deformable section, it is desirable to become flexible gradually toward a 
tip from the end face. Furthermore, as for said spiral slit, it is desirable that the pitch is becoming short 
gradually toward a tip. Moreover, as for said spiral slit, it is desirable that width of face is becoming 
large gradually toward a tip. Moreover, as for said deformable section, it is desirable to reduce the 
diameter gradually toward a tip. Furthermore, as for the pore of said large number, it is more desirable 
than the end face side of the deformable section that opening area is [ the direction of a tip side ] large. 
Moreover, as for the pore of said large number, it is desirable that the tip side of the number of pores is 
more than the end face side of the deformable section. 
[0015] 

[Example] The vasodilatation instrument of this invention is explained using the example shown in a 
drawing. Drawing 1 is the partial abbreviation external view of one example of the vasodilatation 
instrument of this invention, drawing 2 is the expanded sectional view of the point of the vasodilatation 
instrument shown in drawing 1 , drawin g 3 is the A-A line sectional view of drawing 2 , drawing 4 is the 
B-B line sectional view of drawing 2 , drawing 5 is the C-C line sectional view of drawing 2 , and 
drawing 6 is the sectional view of the end face section of one example of the vasodilatation instrument 
of this invention. Drawing 7 is the expanded sectional view of the point of other examples of the 
vasodilatation instrument of this invention, and drawing 8 is the expanded sectional view of the point of 
other examples of the vasodilatation instrument of this invention. 

[0016] The inner tube 5 which has the 1st lumen 4 to which a tip carries out opening of the 
vasodilatation instrument 1 of this invention. The outer tube 2 which is prepared in an inner tube 5 in 
same axle, has a tip in the location which carried out predetermined length retreat from the tip of an 
inner tube 5, and forms the 2nd lumen 6 between the extemal surface of an inner tube 5, The extended 
object 3 in which the contraction which it has a point and the end face section, the end face section is 
attached in an outer tube 2, and a point is attached in an inner tube 5, and is open for free passage with 
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the 2nd lumen 6 near the end face section or folding is possible. It has the 2nd lumen 6 and the 2nd 
opening 1 1 open for free passage by being prepared in the 1 st lumen 4 and the 1 st opening 9 open for 
free passage which were prepared in the end face section of an mner tube 5, and the end face section of 
an outer tube 2. And either [ at least ] an inner tube 5 or the outer tube 2 has the body section formed 
with the superelastic metallic conduit, and the point formed with synthetic resin, and the point of a 
superelastic metallic conduit is the flexible deformable section compared with other parts. 
[0017] Hereafter, it explains using a drawing. The vasodilatation instrument of this invention is formed 
of the body of a vasodilatation instrument which has an inner tube 1 , an outer tube 2, and the extended 
object 3, and the branching hub 20, as shown in drawing 1 . With this vasodilatation instrument 1, an 
outer tube 2 has 2d of body sections formed of superelastic metallic-conduit 2b, and point 2c formed 
with synthetic resin, and the point of the superelastic metallic conduit used as a joint with 2d of body 
sections and point 2c is the flexible deformable section compared with other parts, 
[0018] An outer tube 2 has superelastic metallic-conduit 2b and synthetic-resin tube 2a which covers the 
front face of a superelastic metallic conduit, and, specifically, synthetic-resin tube 2a forms point 2c of a 
projection and an outer tube 2 from the point of superelastic metallic-conduit 2b. Furthermore, as shovm 
in dravying 5 which is the C-C line sectional view of drawing 2 and drawing 2 , slit 2e prolonged in a 
back end side from a tip is prepared in the point of a superelastic metallic conduit. The point of a 
superelastic metallic conduit is the flexible deformable section by this compared with other parts, and 
the side attachment wall of the point of a superelastic metallic conduit is deformable to the inside of a 
superelastic metallic conduit. And if slit 2e has small width of face and is gradually put in another way 
toward a back end side from the tip of superelastic metallic-conduit 2b as shown in drawing 2 , it is 
formed so that width of face may become large gradually toward a tip side. For this reason, the slit width 
in the tip of superelastic metallic-conduit 2b serves as max, and superelastic metallic-conduit 2b is easily 
easy [ the deformation to the partial inside or the outside of a side attachment wall ] to deform, so that it 
goes at a tip. As for slit 2e, it is almost desirable to be prepared in about 2-8 regular intervals. As width 
of face (width of face of the maximum part) at the tip of a slit, about 0.05-0.5mm is desirable, and as die 
length of a slit, 100mm - 1000mm is desirable, and 150mm - 500mm is desirable especially. 
[0019] Furthermore, as shown in drawing 1 and drawing 2 , with the vasodilatation instrument 1 of this 
example, the side attachment wall (lobe which in other words was formed of the slit) which the point of 
superelastic metallic-conduit 2b is reducing the diameter, that is, forms a point is deforming inside. This 
condition can be formed by processing a point into a configuration as shows the point of superelastic 
metallic-conduit 2b to drawing 2 . Moreover, it forms so that the outer diameter of synthetic-resin tube 
2a which covers the external surface of the point of superelastic metallic-conduit 2b may reduce the 
diameter, and it can form by making the point of superelastic metallic-conduit 2b deform inside by this 
synthetic-resin tube 2a. Thus, the point of the vasodilatation instrument 1 can be inserted more into the 
blood vessel by the side of a tip by making into the thing of a minor diameter point 2c formed only of 
synthetic-resin tube 2a from the body section which has superelastic metallic-conduit 2b. Furthermore, 
insertion into a blood vessel becomes easier by forming so that the diameter of the part (if it puts in 
another way point of body section 2b) which shifts to point 2c may be reduced in the shape of a taper 
toward a tip side as mentioned above from 2d of body sections of an outer tube 2. 
[0020] Thus, as for 2d of body sections of an outer tube 2, with this vasodilatation instrument 1, 
convective [ of the pushing force given in the end face section of a vasodilatation instrument ] (pushing 
nature, pusher kinky thread tee) and convective [ of torque ] are high by having a superelastic metallic 
conduit. And since the point is formed with synthetic resin, it has sufficient flexibility, and further, since 
the point of the superelastic metallic conduit equivalent to the boundary parts of the body section and a 
point is the flexible deformable section compared with other parts, it can prevent certainly bending 
[ part / the high body section, a rigid flexible point and a rigid boundary part ]. 
[0021] As an outer tube 2, an outer diameter is 0.80-2.60mm preferably 0.60-2.80mm, and a bore is 
0.60-2.00mm preferably 0.50-2,70mm. The difference of the outer diameter of an inner tube 2 and the 
bore of an outer tube 2 is 0.1-1 .20mm especially preferably 0.05-0.20mm. The thickness of an outer tube 
2 is 0.07-0.3mm preferably 0.05-0.75mm. 
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[0022] As the quality of the material of superelastic metallic-conduit 2b, a superelastic alloy is used 
suitably. Generally a superelastic alloy here is called shape memory alloy, and shows superelastic at 
living body temperature (near 37 degree C) at least. Superelastic metal bodies, such as a Ti Ni alloy of 
49 - 53 atom %nickel, a Cu-Zn alloy of 38.5 - 41.5-% of the weight Zn, a Cu-Zn-X alloy (X=Bt, Si, Sn, 
aluminum, Ga) of 1 - 10-% of the weight X, and a nickel-aluminum alloy of 36 - 38 atom %aluminum, 
are used especially suitably preferably. It is the above-mentioned Ti Ni alloy especially preferably. 
Moreover, a mechanical property is changeable suitably by choosing the conditions of considering as the 
Ti-nickel-X alloy (X=Cu, Pb, Zr) which considered as the Ti-nickel-X alloy which permuted a part of Ti 
Ni alloy by X 0.01 to 10.0% (X=Co, Fe, Mn, Cr, V, aluminum, Nb, W, B, etc.), or permuted a part of Ti 
Ni alloy by the atom 0.01 to 30.0% and the rate of cold working, or/and the last heat treatment. 
Moreover, a mechanical property is changeable suitably by choosing the conditions of the rate of cold 
working, and/or the last heat treatment using the above-mentioned Ti-nickel-X alloy. Superelastic 
metallic-conduit 2b is a 80-150-micrometer thing preferably 0.8-1. 6mm and the thickness of 50-200 
micrometers the outer diameter of 0.6-2.0mm. And die length More preferably 500-4000mm 1000- 
3000mm and buckling strength (yield stress at the time of a load) 5-20kg/mm2 (22 degrees C) - more - 
desirable - 8-150kg/mm2 and restoration stress (yield stress at the time of unloading) ~ 3-180kg/mm2 
(22 degrees C) — 5- 130kg /is [ mm ] 2 more preferably. Even if it makes superelastic [ here ] deform to 
the field which the usual metal deforms plastically in service temperature (bending, tension, 
compression), it means recovering in the original configuration mostly, without needing heating after 
release of deformation. 

[0023] And laser beam machining (for example, YAG laser), an electron discharge method, chemical 
etching, cutting, etc. can perform further formation of a slit and the pore mentioned later according to 
those concomitant use to this superelastic metallic conduit. 

[0024] What has a certain amount of flexibility as a formation ingredient of synthetic-resin tube 2a of an 
outer tube 2 is desirable, for example, thermoplastics, such as polyolefines (for example, polyethylene, 
polypropylene, ethylene propylene rubber, etc.), a polyvinyl chloride, an ethylene-vinylacetate 
copolymer, a polyamide elastomer, and polyurethane, silicone rubber, etc. can be used, and it is the 
desirable above-mentioned thermoplastics, and is polyolefine more preferably. As synthetic-resin tube 
2a of the part covered by the superelastic metallic conduit being thick, 5-300 micrometers is 10-200 
micrometers preferably. Furthermore, the extemal surface (specifically external surface of synthetic- 
resin tube 2a) of an outer tube 2 may coat the resin which has biocompatibility, especially anti-thrombus 
nature. As an anti-thrombogenic material, the copolymer (for example, HEMA-St-HEMA block 
copolymer) of polyhydroxyethyl methacrylate, hydroxyethyl methacrylate, and styrene etc. is suitable, 
for example. 

[0025] Aiid although some resin ingredients which form synthetic-resin tube 2a may be flowing in slit 
2e of superelastic metallic-conduit 2b, it is desirable that are not flowing substantially preferably and the 
slit 2e part serves as an opening. Thus, if the resin ingredient is not flowing in a slit, it does not check 
deformation of a superelastic metallic conduit. 

[0026] Moreover, heat-shrinkable tubing may be used as synthetic-resin tube 2a of an outer tube 2. As 
heat-shrinkable tubing, the bore before heating is larger than the outer diameter of superelastic metallic- 
conduit 2b, and can insert a superelastic metallic conduit in the interior, the whole contracts to 
homogeneity mostly with heating, and what is stuck to the extemal surface of superelastic metallic- 
conduit 2b is used. The bore at the time of shaping of such heat-shrinkable tubing is the same as the 
outer diameter of a superelastic metallic conduit, or what is contracted to the path at the time of shaping 
or path extent at the time of shaping can use it suitably by extending what was formed small a little so 
that the diameter may be expanded to the whole, and heating it. By being able to extend as mentioned 
above and heating as an ingredient of heat-shrinkable tubing, the ingredient to contract is used, for 
example, polyolefine, ethylene-vinylacetate copolymers (for example, polyethylene, polypropylene, 
ethylene propylene rubber, etc.), a polyamide elastomer, etc. can be used. 

[0027] The iimer tube 5 has the 1st lumen 4 in which the tip carried out opening. The 1st lumen 4 is a 
lumen for inserting in guide wire, and is open for fi-ee passage with the 1st opening 9 which forms the 
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guide wire port established in the branching hub 20 mentioned later. As an inner tube 5, an outer 
diameter is 0.55-2.40mm preferably 0.40-2. 50mm, and a bore is 0.30- 1.80mm preferably 0.25-2. 35mm. 
And the diameter of the point of an inner tube 5 may be reduced in the shape of a taper toward a tip side. 
By doing in this way, insertion of the vasodilatation instrument into a blood vessel becomes easy. What 
has a certain amount of flexibility as a formation ingredient of an inner tube 5 is desirable, for example, 
thermoplastics, such as polyolefines, such as polyethylene, polypropylene, and ethylene propylene 
rubber, a polyvinyl chloride, an ethylene- vinylacetate copolymer, polyurethane, and a polyamide 
elastomer, siUcone rubber, latex rubber, etc. can be used, and it is the desirable above-mentioned 
thermoplastics, and is polyolefine more preferably. 

[0028] And the inner tube 5 was inserted m the interior of an outer tube 2, and the point has projected it 
from the outer tube 2. As shown in drawing 3 which is the A-A line sectional view of drawing 2 and 
drawing 2 , the 2nd lumen 6 is formed of the extemal surface of this inner tube 5, and the inside of an 
outer tube 2, and it has sufficient volume. And the 2nd lumen 6 is open for free passage in the extended 
object 3 in the tip, and the back end of the 2nd lumen 6 is opening it for free passage with the 2nd 
opening 1 1 of the branching hub 20 which forms the injection port for pouring in the fluid (for example, 
angiography agent) for expanding an extended object. 

[0029] Contraction or folding can be possible for the extended object 3, and it can be in the condition of 
having been folded up by the periphery of an inner tube 5, in the condition of not making it extending. 
And the extended object 3 is a thing at least whose part is approximately cylindrical and which has 
approximate circle cylinder part part 3a of the diameter of said mostly, and can be folded so that the 
narrow segment of a blood vessel can be extended easily. The above-mentioned approximate circle 
cylinder part part 3a may not be a perfect cylinder, but may be a multiple column-like thing, and the 
extended object 3 — the back end section 8 — the point of an outer tube 2 ~ adhesives or thermal melting 
arrival - liquid ~ it fixes densely — having — a point 7 — the point of an inner tube 5 — the same — 
liquid — it has fixed densely. This extended object 3 forms growth space 15 between the inside of the 
extended object 3, and the extemal surface of an inner tube 5, as shown in drawing 4 which is the B-B 
line sectional view of drawing 2 . This growth space 15 is open for free passage with the 2nd lumen 6 in 
that perimeter in the back end section. Thus, since the back end of the extended object 3 is open for free 
passage with the 2nd lumen which has the comparatively large volume, it is easier than the 2nd lumen to 
pour in the fluid for expansion into the extended object 3. 

[0030] What has a certain amount of flexibility as a formation ingredient of the extended object 3 is 
desirable, for example, thermoplastics, such as polyester, such as polyolefines, such as polyethylene, 
polypropylene, and ethylene propylene rubber, a polyvinyl chloride, an ethylene-vinylacetate 
copolymer, a bridge formation mold ethylene-vinylacetate copolymer, polyurethane, and polyethylene 
terephthalate, and a polyamide elastomer, silicone rubber, latex rubber, etc. can be used, and it is the 
desirable above-mentioned thermoplastics, and is a bridge formation mold ethylene-vinylacetate 
copolymer more preferably. Furthermore, the part until the extended object 3 results in the fixing parts 7 
and 8 with the inner tube 5 and outer tube 2 which the front of cylinder partial 3 a and back mentioned 
above has become taper-like, the outer diameter of the cylinder part when being extended as magnitude 
of the extended object 3 ~ 1.50-35.00mm - desirable - 2.00-30.00mm - it is - die length - 10.00- 
80.00mm - desirable - 15.00-75.00mm - it is - the die length of the whole extended object 3 - 15.00- 
120.00-mm - it is 20.00- 100.00mm preferably. 

[003 1] Moreover, it is the extemal surface of an inner tube 5, and it is more desirable than the fixing 
section with the inner tube 5 of the extended object 3 that the marker 14 which becomes the part which 
is a location by the side of tip close attendants, and is located in the both ends of cylinder partial 3a of 
the extended object 3 from radiopacity ingredients (for example, gold, platinum, or those alloys etc.) is 
established from the fixing section of the location by the side of back end close attendants, and the 
extended object 3 and an outer tube 2. By establishing a marker, the location of the extended object 3 
can be easily checked under radioscopy. It is desirable to close the ring formed with the above- 
mentioned metal on the extemal surface of an inner tube 5 as a gestalt of a marker 14. It is because a 
clear X-ray imaging image can be obtained by this. 
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[0032] Furthermore, in the vasodilatation instrument 1 of this invention, in order to make easy insertion 
into the guide catheter later mentioned further in a blood vessel, when blood etc. is contacted on the 
external surface of an outer tube 2, and the external surface of the extended object 3, it is desirable to 
process for presenting lubricity. As such processing, coating or the approach of fixing is mentioned in 
hydrophilic polymers, such as Pori (2-hydroxyethyl methacrylate), polyhydroxy ethyl acrylate, 
hydroxypropylcellulose, a methyl-vinyl-ether maleic-anhydride copolymer, a polyethylene glycol, 
polyacrylamide, and a polyvinyl pyrrolidone, for example. 

[0033] The branching hub 20 has the 1st opening 9 which is open for free passage with the 1st lumen 4, 
and forms a guide wire port as shown in drawing 1 and drawing 6 , and consists of an inner-tube hub 22 
which fixed to the inner tube 5, and an outer-tube hub 23 which has the 2nd opening 1 1 which is open 
for free passage with the 2nd lumen, and forms an injection port, and fixed to the outer tube 2 (complex 
of synthetic-resin tube 2a and superelastic metallic-conduit 2b). And the outer-tube hub 23 and the 
inner-tube hub 22 have fixed. As a formation ingredient of this branching hub, thermoplastics, such as a 
polycarbonate, polyamide, poly ape phone, polyarylate, and methacrylate-butylene-styrene copolymer, 
can use it suitably. 

[0034] And specifically, the branching hub 20 has structure as shown in drawing 6 R> 6. In the end of 
an outer tube 2, it has the tube 50 for bending prevention. The tube 50 for bending prevention can be 
easily attached by forming so that the bore after a heat shrink may become small a little from the outer 
diameter of an outer tube 2, inserting in the end of an outer tube 2, making it heat in what has heat 
shrink nature (for example, hot blast being guessed), and making it contract. And the tube 50 for 
bending prevention is being fixed to the outer-tube hub 23 with the check pin 52. This fixed approach 
has the outer diameter of parts other than a back end part almost equal to the bore of an outer tube 2 to 
the back end of an outer tube 2, it inserts the check pin 52 which has the back end part whose diameter 
was expanded, inserts an outer tube 2 in the outer-tube hub 23 fi-om that tip, and is performed by 
pushing in until the back end part of a check pin 52 exceeds the projection 53 by which it was prepared 
to the inside of the outer-tube hub 23. Furthermore, it bends with the outer-tube hub 23, and adhesives 
may be applied to the contact surface with the tube 50 for prevention, and you may fix. As a formation 
ingredient of an outer-tube hub, thermoplastics, such as a polycarbonate, polyamide, poly ape phone, 
polyarylate, and methacrylate-butylene-styrene copolymer, can use it suitably. 
[0035] Moreover, in the end of an inner tube 5, it has the tube 60 for bending prevention. This tube 60 
can be easily attached by forming so that the bore after a heat shrink may become small a little from the 
outer diameter of an inner tube 5, inserting in the end of an inner tube 5, making it heat in what has heat 
shrink nature (for example, hot blast being guessed), and making it contract. And the inner tube 5 
furnished with the tube 60 for bending prevention is being fixed to the inner-tube hub 22. This fixed 
approach has the outer diameter of parts other than a back end part almost equal to the bore of an inner 
tube 5 to the back end of an inner tube 5, inserts the check pin 62 which has the back end part whose 
diameter was expanded, inserts an inner tube 5 in the inner-tube hub 22 from that tip, and is performed 
by pushing in until the back end part of a check pin 62 exceeds the projection 63 prepared in the inside 
of the inner-tube hub 22. Furthermore, it bends with the inner-tube hub 22, and adhesives may be 
applied to the contact surface with the tube 60 for prevention, and you may fix. As a formation 
ingredient of an inner-tube hub, thermoplastics, such as a polycarbonate, polyamide, poly ape phone, 
polyarylate, and methacrylate-butylene-styrene copolymer, can use it suitably. And as shown in drawing 
6 , the inner-tube hub 22 and the outer-tube hub 23 are being fixed. This immobilization inserts an inner 
tube 5 from that tip from the back end of the outer-tube hub 23 attached in the end face section of an 
outer tube 2, and is performed by joining the point of the inner-tube hub 22, and the back end section of 
the outer-tube hub 23. Moreover, both can be certainly fixed by carrying out to the joint of the inner- 
tube hub 22 and the outer-tube hub 23 by applying adhesives at this time, moreover, the tube which has 
the port member which the branching hub 20 is not formed, but the 1 st lumen and the 2nd lumen are 
alike, respectively, for example, forms opening in the back end — liquid ~ you may make it attach 
densely 

[0036] It seems that moreover, the structure of an outer tube 2 is not restricted to what is shown in 
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drawing 2 , for example, may be shown in drawing 7 . Unlike what showed the outer tube 2 to drawing 
1 , with the vasodilatation instrument 30 of this example, the whole serves as the same outer diameter 
mostly. Moreover, although superelastic metallic-conduit 2b of an outer tube 2 has slit 2e in the point 
like what was shown in drawing 2 , this slit 2e is prolonged in the back end side from the tip by the same 
width of face. And as for slit 2e, it is almost desirable to be prepared in about 2-8 regular intervals. As 
width of face of a slit, about 0.05-0. 5mm is desirable, and about 50-200mm is desirable as die length of 
a slit. And as for the vasodilatation instrument 30 of this example, the rigid grant object 13 is formed in 
the inner tube 2. The rigid grant object 13 is for preventing that the body of a vasodilatation instrument 
in a point bends, and raising the torque nature of the body of a vasodilatation instrument further. As for a 
rigid grant object, it is more desirable than the end face of an inner tube 5 to be prepared to near the 
point of an outer tube 2 at least. Moreover, the rigid grant object may be established over the overall 
length of an inner tube 5. 

[0037] As a rigid grant object 13, it is desirable that it is a rigid mesh-like grant object. Forming by the 
blade line a rigid mesh-like grant object preferably Are a wire blade and 0.01 -0.2mm of wire sizes for 
example, by twisting metal wires, such as 0.03-0. 1mm stainless steel, an elastic metal, a superelastic 
alloy, and a shape memory alloy, around the external surface of an inner tube 5 in the shape of a mesh 
preferably It is desirable to be able to form, to form an inner tube 5 with thermoplastics more preferably, 
to heat from the outside of the inner tube 5 which twisted the above-mentioned rigid grant object, and to 
make a rigid grant object buried in an inner-tube (for example, for inner tube to be inserted in heating 
dice) outer wall. Moreover, the rigid grant object 13 may roll, stick and form synthetic fibers, such as a 
polyamide fiber, polyester fiber, and a polypropylene fiber, in the extemal surface of an inner tube 5 as a 
blade line. Moreover, a rigid grant object may be prepared in both inner tube 5 and outer tube 2. 
[0038] It seems that moreover, the structure of an outer tube 2 is not restricted to what is shown in 
drawing 2 , for example, may be shown in drawing 8 . Unlike what showed the outer tube 2 to drawing 
1 , with the vasodilatation instrument 35 of this example, the whole serves as the same outer diameter 
mostly. And the point of superelastic metallic-conduit 2b of an outer tube 2 has a predetermined include 
angle in the shaft orientations of superelastic metallic-conduit 2b, is cut aslant, and, for this reason, is the 
flexible deformable section compared with other parts. As a cutting include angle of a point, about 5-45 
degrees is suitable. 

[0039] Next, the vasodilatation instrument of the example shown in drawing 9 is explained. The basic 
configuration of the vasodilatation instrument 36 of this example is the same as what was shown in 
drawing 1 thru/or drawing 6 , and the same part has attached the same sign. The configuration of slit 2e 
of superelastic metallic-conduit 2b used for the outer tube 2 has the difference with the vasodilatation 
instrument 36 of this example, and the vasodilatation instrument 1 shown in drawing 1 thru/or drawing 6 
mentioned above. As shown in drawing 9 , spiral slit 2e is prepared in the point of superelastic metallic- 
conduit 2b used with the vasodilatation instrument 36 of tWs example. By preparing such a spiral slit, 
the point of a superelastic metallic conduit can curve now more flexibly. Since the difference of the 
physical properties of the physical properties of a superelastic metallic conduit and synthetic-resin tube 
2a decreases when the point of a superelastic metallic conduit becomes flexible, exfoliation between 
both, a gap of both motion, etc. stop thus, arising. For this reason, the operability of a vasodilatation 
instrument improves. And with the vasodilatation instrument 36 of this example, synthetic-resin tube 2a 
is prepared not only in the extemal surface side of superelastic metallic-conduit 2b but in the inside side. 
Although covering only by the side of the front face of a superelastic metallic conduit is sufficient, the 
edge formed of the slit of a superelastic metallic conduit can prevent doing damage to an inner tube by 
doing in this way. 

[0040] Since the spiral width of face of slit 2e formed in superelastic metallic-conduit 2a is determined 
in consideration of the path of an outer tube etc., it is not uniform. As width of face of a slit, 0.1mm - 
about 1.5mm is desirable, and is 0.5mm - 1.0mm more preferably. Moreover, as for the width of face of 
slit 2e, about 1 of the outer diameter of a superelastic metallic conduit / three to 1/1 are desirable. If it is 
the above-mentioned range, while it is fiiUy flexible, a superelastic metallic conduit will not break at the 
time of use. Moreover, as a pitch of slit 2e, when the whole is the same pitch, 0.3mm - about 2.0mm is 
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desirable, and 0.5mm - 1.0mm is especially desirable. If [ above-mentioned ] it is within the limits, it 
will fully be flexible and a superelastic metallic conduit will not break at the time of use. The die length 
from the point of the superelastic metallic conduit of a part with which a slit is prepared is determined in 
consideration of the die length of a vasodilatation instrument etc. The die length from the point of the 
superelastic metallic conduit of a part with which a slit is prepared has 100mm - about 1000 
desirablemm, and it is 150mm - 500mm more preferably. 

[0041] And as shown in drawing 9 , as for spiral slit 2e, it is desirable that the pitch is short in the point 
side of a slit, and long in the end face section side of a slit. Since it becomes flexible toward a point by 
doing in this way, there is no rapid change of physical properties, the curve of the point of a superelastic 
metallic conduit will become natural, and the operability of a vasodilatation instrument will improve. 
Thus, when the pitch of a slit changes, it is desirable that about 5- 10mm is suitable in 0.3mm - about 
3.0mm and the end face section, and have both middle pitch in the pars intermedia of a point and the end 
face section especially, or the pitch is changing gradually at the point. If [ above-mentioned ] it is within 
the limits, it will fiiUy be flexible and a superelastic metallic conduit will not break at the time of use. 
moreover, the thing shown in drawing 9 ~ a slit - one ~ although it is spiral, you may be not only this 
but 2, or more than it. 

[0042] Moreover, even if [ whose configuration of a slit is / like the vasodilatation instrument 37 of the 
example shown in drawing 10 ], it is good. The basic configuration of the vasodilatation instrument 37 
of this example is the same as what was shown in drawing 1 thru/or drawing 6 , and drawing 9 , and the 
same part has attached the same sign. The configuration of slit 2e of superelastic metallic-conduit 2b 
used for the outer tube 2 has the difference with the vasodilatation instrument 37 of this example, and 
the vasodilatation instrument 1 and the vasodilatation instrument 36 which were shown in drawing 1 and 
drawing 9 which were mentioned above. With this vasodilatation instrument 37, slit 2e of superelastic 
metallic-conduit 2b is spiral, and the width of face of a slit is wide in a point, and narrow in tiie end face 
section. Since it becomes flexible gradually toward a point by doing in this way, the curve of the point 
of a superelastic metallic conduit will become more natural, and the operability of a vasodilatation 
instrument will improve more. 

[0043] Since the width of face of slit 2e of the vasodilatation instrument of this example is determined in 
consideration of the path of an outer tube etc., it is not uniform. As v^dth of face of a slit, 1 .0mm - about 
2.0mm has a desirable point, and 0.1mm - 0.5nmi is desirable in the end face section. Moreover, the 
width of face of a slit has desirable 1 of the outer diameter of a superelastic metallic conduit / about 2 to 
2 times. If it is the above-mentioned range, while it is fiilly flexible, a superelastic metallic conduit will 
not break at the time of use. Moreover, as a pitch of slit 2e, the same pitch is sufficient as the whole and 
the pitch of the end face section may be longer than a point. And the width of face of a slit is both 
middle extent, or it is desirable that width of face is becoming narrow gradually in the pars intermedia of 
a point and the end face section. The die length from the point of the superelastic metallic conduit of a 
part with which a sUt is prepared is determined in consideration of the die length of a vasodilatation 
instrument etc. The die length from the point of the superelastic metallic conduit of a part with which a 
slit is prepared has 100mm - about 1000 desirablemm, and it is 150mm - 500mm more preferably, 
moreover, the thing shown in drawing 10 ~ a slit ~ one ~ although it is spiral, you may be not only this 
but 2, or more than it. 

[0044] Next, the vasodilatation instrument of the example shown in drawing 1 1 is explained. The basic 
configuration of the vasodilatation instrument 38 of this example is the same as what was shown in 
drawing 1 thru/or drawing 6 , and the same part has attached the same sign. The configuration of an 
outer tube 2 has the difference with the vasodilatation instrument 38 of this example, and the 
vasodilatation instrument 1 shown in drawing 1 thru/or drawing 6 mentioned above. With the 
vasodilatation instrument 38 of this example, an outer tube 2 consists of a synthetic-resin tube which 
wraps the external surface and inside of superelastic metallic-conduit 2b and this superelastic metallic- 
conduit 2b entirely, and the synthetic-resin tube has body side tube 2f which wraps superelastic metallic- 
conduit 2b entirely, and tip side tube 2g which fixed at the this body side tube 2f tip. 
[0045] And the joint (body side tube 2f and tip side tube 2g) is the taper section whose diameter an outer 
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diameter reduces toward a tip side. Much pore 2e is prepared in the point of superelastic metallic- 
conduit 2b. By preparing pore 2e of such a large number, the point of a superelastic metallic conduit can 
curve now more flexibly. Since the difference of physical properties (the physical properties of 
superelastic metallic-conduit 2b and synthetic-resin tube 2f) decreases when the point of a superelastic 
metallic conduit becomes flexible, exfoliation between both, a gap of both motion, etc. stop thus, 
arising. For this reason, the operability of a vasodilatation instrument improves. 
[0046] Since it is determined as an aperture of pore 2e in consideration of the outer diameter of the 
number of pores to prepare, and a superelastic metallic conduit etc., it is not uniform. As an aperture, 
0.1mm - about 0.4mm is desirable, and is 0.2mm - 0.3mm more preferably. Moreover, as for an 
aperture, about 1 of the outer diameter of a superelastic metallic conduit / ten to 1/3 are desirable. If it is 
the above-mentioned range, while it is fully flexible, a superelastic metallic conduit will not break at the 
time of use. Moreover, as a distance between pores, about 0.1 -0.5mm is desirable. If [ above- 
mentioned ] it is within the limits, it wall fully be flexible and a superelastic metallic conduit will not 
break at the time of use. The die length from the tip of the superelastic metallic conduit of a part in 
which pore 2e is prepared is determined in consideration of the die length of a vasodilatation instrument 
etc. The die length from the point of the superelastic metallic conduit of a part vsdth which pore 2e is 
prepared has 100mm - about 1000 desirablemm, and it is 150mm - 500mm more preferably. Moreover, 
the configuration of pore does not need to be a perfect circle and a polygon (for example, a square, a 
pentagon) etc. is sufficient as it at an ellipse pan long and slender to the hoop direction or shaft 
orientations of an ellipse, for example, a superelastic metallic conduit. As an area of one pore, about 
[ 0.007mm 2-0. 13mm ] two are desirable, and the distance between pores has about 0.1-0.5 
desirablemm. 

[0047] And as shown in drawing 1 1 , as for pore 2e, it is desirable that there are more points of 
superelastic metallic-conduit 2b than a end face section side. Since it becomes flexible toward a point by 
doing in this way, there is no rapid change of physical properties, the curve of the point of a superelastic 
metallic conduit will become natural, and the operability of a vasodilatation instrument wdll improve. 
Furthermore, as shown in drawing 1 1 , it is desirable that the number of pore 2e increases more than a 
end face section side gradually toward a tip side. Since it becomes flexible gradually toward a point by 
doing in this way, the curve of the point of a superelastic metallic conduit wall become more natural, and 
the operability of a vasodilatation instrument will improve more. Thus, when pore distribution changes, 
0.3mm - about 0.5nMn is suitable for the distance between the pores in a point, and it is especially 
desirable in 0.1mm - about 0.2mm and the end face section, that the distance between pores is changing 
gradually in both middle extent in the pars intermedia of a point and the end face section. Moreover, it 
may replace with changing pore distribution, and in the tip side of a superelastic metallic conduit, from 
the pore by the side of a end face, the aperture of the very thing of pore may form so that an aperture 
may become large. And although some resin ingredients which form body side tube 2f may be flowing 
in pore 2e of superelastic metallic-conduit 2b, it is desirable that are not flowing substantially preferably 
and pore 2e has become a hole. Thus, if the resin ingredient is not flowing in pore, it does not check 
deformation of a superelastic metallic conduit. 

[0048] Next, the vasodilatation instrument of the example shovra in drawing 12 is explained. The basic 
configuration of the vasodilatation instrument 39 of this example is the same as what was shown in 
drawing 1 thru/or drawing 6 , and the same part has attached the same sign. The configuration of an 
outer tube 2 has the difference with the vasodilatation instrument 39 of this example, and the 
vasodilatation instnmient 1 showoi in drawing 1 thru/or drawing 6 mentioned above. As shown in 
drawing 12 , spiral slit 2e is prepared in the point of superelastic metallic-conduit 2b used with the 
vasodilatation instrument 39 of this example. By preparing such a spiral slit, the point of a superelastic 
metallic conduit can curve now more flexibly. Furthermore, the diameter of the tip of superelastic 
metallic-conduit 2b is reduced toward a tip side. And superelastic metallic-conduit 2b whose diameter 
such a tip reduces can create the superelastic metallic conduit whose diameter the tip reduced 
beforehand, and can form it by the approach of forming a spiral slit in the point. Moreover, the 
superelastic metallic conduit whose diameter such a tip reduces can also be formed by pulling the point 
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in which the spiral slit was formed, after forming a slit almost spiral to the superelastic metallic conduit 
of the diameter of the same. Moreover, the superelastic metallic conduit whose diameter such a tip 
reduces can also be formed in the direction whose diameter the spiral slit formed in the point of a 
superelastic metallic conduit reduces by twisting the point of a superelastic metallic conduit. And as 
synthetic-resin tube 2a which covers the external surface of superelastic metallic-conduit 2b whose 
diameter such a point reduced, the heat-shrinkable tubing mentioned above can use it suitably. 
[0049] Furthermore, as shown in drawing 12 , as for spiral slit 2e, it is desirable that the pitch is short in 
tfie point side of a slit, and long in the end face section side of a slit. Furthermore, as shown in drawing 
12 , the pitch of slit 2e has a short point, and it is desirable to become long gradually toward the end face 
section. 

[0050] Since the width of face of a slit is determined in consideration of the path of an outer tube etc., it 
is not xmiform. As width of face of a slit, 0.1mm - about 1 .5mm is desirable, and is 0.5nmi - 1.0mm 
more preferably. Moreover, as for the width of face of a slit, about 1 of the outer diameter of a 
superelastic metallic conduit / three to 1/1 are desirable. If it is the above-mentioned range, while it is 
fully flexible, a superelastic metallic conduit will not break at the time of use. Moreover, as a pitch of a 
slit, when the whole is the same pitch, 0.3mm - about 2.0mm is desirable, and 0.5mm - 1.0mm is 
especially desirable. If [ above-mentioned ] it is within the limits, it will fully be flexible and a 
superelastic metallic conduit will not break at the time of use. Moreover, when the pitch of a slit 
changes, it is desirable that 5nmi - about 10mm is suitable in 0.5nmi - about 3mm and the end face 
section, and have both middle pitch in the pars intermedia of a point and the end face section especially, 
or the pitch is changing gradually at the point. If [ above-mentioned ] it is within the limits, it will fully 
be flexible and a superelastic metallic conduit will not break at the time of use. The die length from the 
point of the superelastic metallic conduit of a part with which a slit is prepared is determined in 
consideration of the die length of a vasodilatation instrument etc. The die length from the point of the 
superelastic metallic conduit of a part with which a slit is prepared has 100mm - about 1000 
desirablemm, and it is 150mm - 500mm more preferably, moreover, the thing shown in drawing 12 — a 
slit — one - although it is spiral, you may be not only this but 2, or more than it. 
[0051] Next, the vasodilatation instrument 41 of the example shown in drawing 13 is explained. The 
difference with the vasodilatation instrument 1 shown in the vasodilatation instrument 4K drawing 1 , 
and drawing 2 of this example is the point that the superelastic metallic conduit is prepared in the inner 
tube. With the vasodilatation instrument 41 of this example, as shown in drawing 15 which is D-D line 
sectional view of drawing 14 which is the point expanded sectional view of drawing 13 , and drawing 
14 , an inner tube 5 has superelastic metallic-conduit 5b and synthetic-resin tube 5a which covers the 
front face of superelastic metallic-conduit 5b, and, specifically, synthetic-resin tube 5a forms point 5c of 
a projection and an inner tube from the tip of superelastic metallic-conduit 5b. Furthermore, superelastic 
metallic-conduit 5b is the flexible deformable section compared with other parts by having slit 5e 
prolonged in a back end side from a tip. 

[0052] If width of face is small and it puts in another way gradually toward a back end side from the tip 
of superelastic metallic-conduit 5b, slit 5e is formed so that width of face may become large gradually 
toward a tip side. For this reason, the slit width in the tip of superelastic metallic-conduit 5b serves as 
max, and superelastic metallic-conduit 5b is easily easy [ the deformation to the inside or the outside of 
a side attachment wall ] to deform, so that it goes at a tip. As for slit 5e, it is almost desirable to be 
prepared in about 2-8 regular intervals. As width of face (width of face of the maximum part) at the tip 
of a slit, about 0.05-0.5mm is desirable, and about 50-200mm is desirable as die length of a slit. 
Moreover, it may be cut the thing in which the slit as shown in drawing 7 had the almost same width of 
face as a tip configuration of a superelastic metallic conduit, and aslant [ as shown in drawing 8 ]. And 
with the vasodilatation instrument 41 of this example, although the outer diameter of an outer tube 2 is 
almost the same over the whole, it may form the point of an outer tube 2 in a minor diameter firom the 
body section like drawing 1 . 

[0053] And as the branching hub 20 is shown in drawing 13 and drawing 1515 , it has the 1 st opening 9 
which is open for firee passage with the 1st lumen 4, and forms a guide wire port. The inner-tube hub 22 
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which fixed to the inner tube 5 (complex of synthetic-resin tube 5a and superelastic metallic-conduit 5b), 
It has the 2nd opening 1 1 which is open for free passage with the 2nd lumen, and forms an injection 
port, and consists of an outer-tube hub 23 which fixed to the outer tube 2 (complex of synthetic-resin 
tube 2a and superelastic metallic-conduit 2b). And the outer-tube hub 23 and the inner-tube hub 22 have 
fixed. 

[0054] And although some resin ingredients which form synthetic-resin tube 5a may be flowing in slit 
5e of superelastic metallic-conduit 5b, it is desirable that are not flowing substantially preferably and the 
slit 5e part serves as an opening. Thus, if the resin ingredient is not flowing in a slit, it does not check 
deformation of a superelastic metallic conduit. About other points, it is the same as that of the 
vasodilatation instrument 1 of an above-mentioned example. 

[0055] Next, the vasodilatation instrument of the example shown in drawing 17 is explained. The basic 
configuration of the vasodilatation instrument 45 of this example is the same as what was shown in 
drawing 13 and drawing 14 , and the same part has attached the same sign. The configuration of slit 5e 
of superelastic metallic-conduit 5b used for the inner tube 5 has the difference with the vasodilatation 
instrument 45 of this example, and the vasodilatation instrument 41 shown in drawing 13 and drawing 
14 which were mentioned above. As shown in drawing 17 , spiral slit 5e is prepared in the point of 
superelastic metallic-conduit 5b used with the vasodilatation instrument 45 of this example. By having 
prepared such spiral slit 5e, the point of a superelastic metallic conduit can curve now more flexibly. For 
this reason, the difference of the physical properties of the physical properties of superelastic metallic- 
conduit 5b and synthetic-resin tube 5a decreases, both exfoliation, a gap of both motion, etc. stop 
arising, and the operability of a vasodilatation instrument improves. 

[0056] Since the width of face of slit 5e is determined in consideration of the path of an inner tube 5 etc., 
it is not uniform. As width of face of a slit, 0.1mm - about 1.5mm is desirable, and is 0.5mm - 1.0mm 
more preferably. Moreover, as for the width of face of slit 5e, about 1 of the outer diameter of 
superelastic metallic-conduit 5b / three to 1/1 are desirable. If it is the above-mentioned range, while it is 
fully flexible, a superelastic metallic conduit will not break at the time of use. Moreover, as a pitch of a 
slit, when the whole is the same pitch, 0.2mm - about 2.0mm is desirable, and 0.3nim - 0.5mm is 
especially desirable. If [ above-mentioned ] it is within the limits, it will fully be flexible and a 
superelastic metallic conduit will not break at the time of use. The die length from the point of the 
superelastic metallic conduit of a part with which a slit is prepared is determined in consideration of the 
die length of a vasodilatation instrument etc. The die length from the point of the superelastic metallic 
conduit of a part with which a slit is prepared has 100mm - about 1000 desirablemm, and it is 150mm - 
500mm more preferably. 

[0057] And as shown in drawing 17 , as for spiral slit 5e, it is desirable that the pitch is short in the point 
side of a slit, and long in the end face section side of a slit. Since it becomes flexible toward a point by 
doing in this way, there is no rapid change of physical properties, the curve of the point of a superelastic 
metallic conduit will become natural, and the operability of a vasodilatation instrument will improve. 
Thus, when the pitch of a slit changes, in a point, about 5- 10mm is suitable in about 0.3-2.0nim and the 
end face section. It is desirable that have both middle pitch or the pitch is changing gradually especially 
in the pars intermedia of a point and the end face section. If [ above-mentioned ] it is within the limits, it 
will fully be flexible and a superelastic metallic conduit will not break at the time of use. moreover, the 
thing shown in drawing 17 - a slit - one - although it is spiral, you may be not only this but 2, or more 
than it. 

[0058] Moreover, the configuration of slit 5e may be spiral like the vasodilatation instrument 37 of the 
example shown in drawing 10 , and a tip side may have the width of face of a slit wider than the end 
face section. Furthermore, it may have much pores instead of a slit like the vasodilatation instrument 
shown in drawing 1 1 . 

[0059] Next, the vasodilatation instrument 81 of the example shown in drawing 18 is explained. The 
vasodilatation instrument 81 of this example has a lumen 90, a lumen 90, the tubular object 82 that has 
opening open for free passage, a flare part 87, and point 83c and end face section 83b, and end face 
section 83b is attached in the tubular object 82, point 83c is attached in a flare part 87, and it has in 
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opening the extended object 83 in which a lumen 90, contraction open for free passage, or folding is 
possible. And the tubular object 82 has 82d of body sections formed of superelastic metallic-conduit 
82b, and point 82c formed with synthetic resin, and the point of superelastic metallic-conduit 82b is the 
flexible deformable section compared with other parts. Drawing 18 is the sectional view of one example 
of the vasodilatation instrument of this invention, and drawing 19 is the expansion fragmentary sectional 
view of the vasodilatation instrument shown in drawing 18 . 

[0060] Hereafter, it explains using a drawing. This vasodilatation instrument 81 is formed with the body 
of a vasodilatation instrument which has the tubular object 82, the extended object 83, the elastic core 
material 84, and a flare part 87, and the hub assembly 91. With this vasodilatation instrument 81, the 
tubular object 82 has 82d of body sections formed of superelastic metallic-conduit 82b, and point 82c 
formed with synthetic resin, and the point of the superelastic metallic conduit used as a joint with 82d of 
body sections and point 82c is the flexible deformable section compared with other parts. The tubular 
object 82 has superelastic metallic-conduit 82b and synthetic-resin tube 82a which covers the front face 
of superelastic metallic-conduit 82b, and, specifically, synthetic-resin tube 82a forms point 82c of a 
projection and the tubular object 82 from the point of superelastic metallic-conduit 82b. 
[0061] Furthermore, as shown in drawing 19 which is a partial expanded sectional view near the point of 
drawing 1 8 and a superelastic metallic conduit, the superelastic metallic conduit has slit 82e prolonged 
in a back end side from a tip. This is the flexible deformable section compared with other parts, and the 
side attachment wall of the point of a superelastic metallic conduit is still more deformable to the inside 
of a superelastic metallic conduit. And if slit 82e has small width of face and is gradually put in another 
way toward a back end side from the tip of superelastic metallic-conduit 82b as shown in drawing 19 , it 
is formed so that width of face may become large gradually toward a tip side. For this reason, the slit 
width in the tip of superelastic metallic-conduit 82b serves as max, and superelastic metallic-conduit 82b 
is what has deformation of the whole easily easy [ the deformation to the inside or the outside of a side 
attachment wall ], so that it goes at a tip. As for slit 82e, it is almost desirable to be prepared in about 2-8 
regular intervals. As width of face (width of face of the maximum part) at the tip of a slit, about 0.05- 
0.5mm is desirable, and about 50-200mm is desirable as die length of a slit. 

[0062] Furthermore, as shown in drawing 18 and drawing 19 , with the vasodilatation instrument 81 of 
this example, the side attachment wall (lobe which in other words was formed of the slit) which the 
point of superelastic metallic-conduit 82b is reducing the diameter, that is, forms a point is deforming 
inside. This condition can be formed by processing the point of superelastic metallic-conduit 82b in the 
shape of a taper, as shown in drawing 18 . Moreover, it forms so that the outer diameter of synthetic- 
resin tube 82a which covers the external surface of the point of superelastic metallic-conduit 82b may 
reduce the diameter, and it can form by making the point of superelastic metallic-conduit 82b deform 
inside by this synthetic-resin tube 82a. Thus, the point of the vasodilatation instrument 81 can be 
inserted more into the blood vessel by the side of deletion by making into the thing of a minor diameter 
point 82c formed only of synthetic-resin tube 82a from the body section which has superelastic metallic- 
conduit 82b. Furthermore, insertion into a blood vessel becomes easier by forming so that the diameter 
of the part which shifts to point 82c may be reduced in the shape of a taper toward a tip side as 
mentioned above from 82d of body sections of the tubular object 82. 

[0063] Thus, as for 82d of body sections of the tubular object 82, with this vasodilatation instrument 81, 
convective [ of the pushing force given in the end face section of a vasodilatation instrument ] (pushing 
nature, pusher kinky thread tee) and convective [ of torque ] are high by having a superelastic metallic 
conduit. And the point is formed with synthetic resin. For this reason, it has sufficient flexibility, and 
further, since the point of the superelastic metallic conduit equivalent to the boundary parts of the body 
section and a point is the flexible deformable section compared with other parts, it can prevent certainly 
bending [ part / the high body section, a rigid flexible point, and a rigid boundary part ]. And the tubular 
object 82 is formed in the outside of the elastic core material 84 at the same axle, and the tip is located in 
the location which retreated for a while from the tip of the elastic core material 84. 82d of body sections 
of the tubular object 82 is formed of superelastic metallic-conduit 82b and synthetic-resin tube 82a 
which covers the external surface, and pomt 82c is formed only of synthetic-resin tube 82a. In other 
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words, the tubular object 82 has superelastic metallic-conduit 82b and synthetic-resin tube 82a which 
covers the front face of superelastic metalHc-conduit 82b, and synthetic-resin tube 82a forms point 82c 
of a projection and an inner tube from the tip of superelastic metallic-conduit 82b. 
[0064] As a tubular object 82, 300-4000mm, it is more desirable, 500-1 600mm and an outer diameter 
are more desirable than 0.3-1. 5nun, and die length is 0.4-1.2mm. As the quality of the material of 
superelastic metallic-conduit 82b, a superelastic alloy is used suitably. Generally a superelastic alloy 
here is called shape memory alloy, and shows superelastic at living body temperature (near 37 degree C) 
at least. Superelastic metal bodies, such as a Ti Ni alloy of 49-53 atom %nickel, a Cu-Zn alloy of 38.5 to 
41.5-% of the weight Zn, a Cu-Zn-X alloy (X=Be, Si, Sn, aluminum, Ga) of 1 to 10-% of the weight X, 
and a nickel-aluminum alloy of 36-38 atom %aluminum, are used especially suitably preferably. 
Especially, the above-mentioned Ti Ni alloy is desirable. Moreover, a mechanical property is changeable 
suitably by choosing the conditions of considering as the Ti-nickel-X alloy (X=Cu, Pb, Zr) which 
considered as the Ti-nickel-X alloy which permuted a part of Ti Ni alloy by X 0.01 to 10.0% (X=Co, Fe, 
Mn, Cr, V, aluminum, Nb, W, B, etc.), or permuted a part of Ti Ni alloy by the atom 0.01 to 30.0% and 
the rate of cold working, or/and the last heat treatment. Moreover, a mechanical property is changeable 
suitably by choosing the conditions of the rate of cold working, and/or the last heat treatment using the 
above-mentioned Ti-nickel-X alloy, and as superelastic metallic-conduit 82b, an outer diameter more 
preferably than 0.2-1.5mm 0.3-1.2mm and thickness 30-200 micrometers more preferably It is a 50-150- 
micrometer thing. Buckling strength (yield stress at the time of a load) 5-200kg/mm2 (22 degrees C) - 
more - desirable ~ 8-150kg/mm2 (22 degrees C) and restoration stress (yield stress at the time of ****) 
~ 3-180kg/mm2 (22 degrees C) - 5-130kg /is [ mm ] 2 (22 degrees C) more preferably. Even if it makes 
superelastic [ here ] deform to the field which the usual metal deforms plastically in service temperature 
(bending, tension, compression), it means recovering in the original configuration mostly, without 
needing heating after release of deformation. 

[0065] As a molding material of synthetic-resin tube 82a, thermoplastics or polyimide, such as the 
synthetic resin (for example, polyethylene, polypropylene, ethylene propylene rubber, an ethylene- 
vinylacetate copolymer, etc.) which has flexibility, for example, polyolefmes, a polyvinyl chloride, a 
polyamide elastomer, and polyurethane, can be used, and they are polyolefme or polyimide more 
preferably. 5-300 micrometers of thickness of synthetic-resin tube 82a of the part covered by the 
superelastic metallic conduit are 10-200 micrometers preferably. 

[0066] Moreover, heat-shrinkable tubing may be used as synthetic-resin tube 82a of the tubular object 
82. As heat-shrinkable tubing, the bore before heating is larger than the outer diameter of superelastic 
metallic-conduit 82b, and can insert a superelastic metallic conduit in the interior, the whole contracts to 
homogeneity mostly with heating, and what is stuck to the external surface of superelastic metallic- 
conduit 82b is used. The bore at the time of shaping of such heat-shrinkable tubing is the same as the 
outer diameter of a superelastic metallic conduit, or what is contracted to the path at the time of shaping 
or path extent at the time of shaping can use it suitably by extending what was formed small a little so 
that the diameter may be expanded to the whole, and heating it. By being able to extend as mentioned 
above and heating as an ingredient of heat-shrinkable tubing, the ingredient to contract is used, for 
example, polyolefme, ethylene-vinylacetate copolymers (for example, polyethylene, polypropylene, 
ethylene propylene rubber, etc.), a polyamide elastomer, etc. can be used. 

[0067] And although some resin ingredients which form synthetic-resin tube 82a may be flowing in slit 
82e of superelastic metallic-conduit 82b, it is desirable that are not flowing substantially preferably and 
the slit 82e part serves as an opening. Thus, if the resin ingredient is not flowing in a slit, it does not 
check deformation of a superelastic metallic conduit. 

[0068] Moreover, it is desirable to form a marker 96 in the external surface of the elastic core material 
84 located in the end face section of the cylindrical part of the extended object 83. As for a marker 96, 
forming with a coil spring or a ring is desirable. It is desirable to use the high ingredient of X-ray 
imaging nature, for example, Pt, Pt alloy, W, W alloy, Ag, Ag alloy, etc. as a formation ingredient of a 
marker 96. 

[0069] The elastic core material 84 has inserted in the tubular object 82, and the flare part 85 is being 
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fixed at the tip. Specifically, the flare part 85 formed of the coil spring 87 is attached at the tip of the 
elastic core material 84. In this flare part 85, the wire 86 is formed at that for preventing stretch of a coil 
spring 87. As for this wire 86, the tip and the end face are being fixed to the coil spring 87. And it is 
desirable that the elastic core material 84 has a more flexible point toward a tip side, and, for this reason, 
it is becoming a narrow diameter gradually toward the tip. As especially shown in drawing 18 , in this 
example point 84a of the elastic core material 84 In order to prevent more bending [ c / (part formed 
only by the synthetic-resin tube) / of the tubular object 82 / point 82] The path is large from the part 
corresponding to 82d of body sections of the tubular object 82 in body section 84b corresponding to 
point 82c of the tubular object 82, and the opening (lumen 90) of the tubular object 82 and the elastic 
core material 84 is narrow. 

[0070] As the quality of the material of the elastic core material 84, they are stainless steel (preferably 
high tension stainless steel for springs), a tungsten, a tungsten cobalt alloy, piano wire (piano wire by 
which nickel plating or chrome plating was given preferably), or a superelastic alloy. Preferably, 
superelastic metal bodies, such as a Ti Ni alloy of 49 - 53 atom %nickel, a Cu-Zn alloy of 38.5 - 41.5-% 
of the weight Zn, a Cu-Zn-X alloy (X=Be, Si, Sn, aluminum, Ga) of 1 - 10-% of the weight X, and a 
nickel-aluminum alloy of 36 - 38 atom %aluminum, are used suitably. It is the above-mentioned Ti Ni 
alloy especially preferably. Moreover, a mechanical property is changeable suitably by choosing the 
conditions of considering as the Ti-nickel-X alloy (X=Cu, Pb, Zr) which considered as the Ti-nickel-X 
alloy which permuted a part of Ti Ni alloy by X 0.01 to 10.0% (X=Co, Fe, Mn, Cr, V, aluminum, Nb, 
W, B, etc.), or permuted a part of Ti Ni alloy by the atom 0.01 to 30.0% and the rate of cold working, 
or/and the last heat treatment. Moreover, a mechanical property is changeable suitably by choosing the 
conditions of the rate of cold working, and/or the last heat treatment using the above-mentioned Ti- 
nickel-X alloy. Even if it makes superelastic [ here ] deform to the field which the usual metal deforms 
plastically in service temperature (bending, tension, compression), it means recovering in the original 
configuration mostly, without needing heating after release of deformation, and the die length of the 
elastic core material 84 - 350-4000mm - desirable - 550- 1800mm and buckling strength (yield stress 
at the time of a load) - 30-100kg/nmi2 (22 degrees C) -- more - desirable ~ 40-55kg/mm2 and 
restoration stress (yield stress at the time of unloading) ~ 20-80kg/mm2 (22 degrees C) ~ 3 0-3 5kg /is 
[ mm ] 2 more preferably. Moreover, the outer diameters of the point of the elastic core material 84 are 
0.15-0.7 more preferably 0.1-l.Omm. Moreover, 0.1-lOg of 0.1-lOg of 0.3-6.0g, and restoration loads of 
a bending load are 0.3-6.0g preferably. 

[0071] Moreover, not all the outer diameters of the point of an elastic core material need to be above- 
mentioned dimensions, and may be parts. Furthermore, as for the restoration stress of the body section 
and a point, it is also desirable to devise so that it is not necessary to have the same value, it may be 
rather changed according to heat treatment conditions and suitable physical properties may be acquired 
in a moderate wire size. That is, the restoration stress of the body section of an elastic core material is 
large, and, as for a point, it is desirable to separate heat treatment of the body section and a point so that 
it may become flexible. Furthermore, elastic core materials are two or more lines depended not only on a 
thing but on the concurrency or the twist constituted by the single line, and are good also as what 
demonstrates the above-mentioned function, i.e., a gradual or continuous change of physical properties. 
[0072] A flare part 85 is for guiding to the blood vessel part aiming at the instrument 81 for 
vasodilatation, and is formed of the coil spring 87 in the example shown in drawing 18 . And when it 
has flexibility and the tip of a flare part 85 contacts a blood vessel wall, the force does not concentrate 
on a tip but tiiis flare part 85 curves easily, and it is constituted so that it may shift in another direction, 
moreover, this flare part 85 - vasodilatation ~ an appliance ~ since it is also the point of an implement 
81, it is desirable that a location can be easily checked imder radioscopy, and it is desirable as the quality 
of the material of a flare part 85 to use Pt, Pt alloy, W, W alloy, Ag, Ag alloy, etc. 
[0073] Moreover, it is desirable to make a flare part 85 more flexible, for this reason it may form a coil 
spring 87 with a superelastic metal wire and an elastic metal wire. 0.2- 1.0mm and die length of a flare 
part are [ an outer diameter / about 2-50mm ] and desirable, moreover, the case where a superelastic 
metal wire is used for a flare part - buckling strength (yield stress at the time of a load) ~ 5-200kg/nmi2 
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(22 degrees C) - more - desirable - 8-150kg/min2 and restoration stress (yield stress at the time of 
unloading) - 3-180kg/mm2 (22 degrees C) - 5- 150kg /is [ mm ] 2 more preferably. And as for point 
85a of a flare part 85, it is desirable to be formed in the shape of [ which carries out heating fusion of the 
super-thin metal wire, and has a smooth convex surface ] head piece. The coil spring 87 and the elastic 
core material 84 which form a flare part 85 are joined by low material. Moreover, instead of the wire for 
preventing that a coil spring 87 is extended, the elastic core material 84 shall be reached to the tip of a 
flare part 85, and the tip may be fixed to a coil spring 87. 

[0074] The point is fixed to the end face of a flare part 87, and the end face section of the extended 
object 83 is being further fixed to the point of the tubular object 82 for the extended object 83. 
Moreover, by tip opening of the tubular object 82, the interior 92 of the extended object 83 is open for 
free passage with the lumen 90 formed of the tubular object 82 and the elastic core material 84, and can 
flow the fluid for an escape into the interior of the extended object 83. Expansion and contraction are 
possible for the extended object 83, and the folding at least whose part is still approximately cylindrical 
so that the narrow segment of a blood vessel can be extended easily and which has approximate circle 
cylinder part part 83a of the diameter of said mostly is possible for it. The amount of [ above- 
mentioned ] approximate circle cylinder part may not be a perfect cylinder, but it may be a multiple 
column-like thing. 

[0075] As magnitude of the extended object 83, the outer diameter of the cylinder part when being 
extended is 1.0-5.0mm preferably 1.0-lOmm, die length is 10-40nmi preferably 5-50mm, and the die 
length of the whole extended object 83 is 15-60mm preferably 10-70mm. What can extend at least the 
narrow segment of a blood vessel and has a certain amount of plasticity as the quality of the material of 
the extended object 83 is desirable, for example, thermoplastics, such as polyester, such as polyolefines, 
such as polyethylene, polypropylene, and ethylene propylene rubber, and polyethylene terephthalate, a 
polyvinyl chloride, an ethylene-vinylacetate copolymer, a bridge formation mold ethylene-vinylacetate 
copolymer, polyurethane, and a poly amide elastomer, silicone rubber, latex rubber, etc. can be used. 
[0076] And as shown in drawing 18 , the hub assembly 91 consists of the branched tubular object hub 
88 and the branched elastic core material hub 89. The tubular object hub 88 is being fixed to the back 
end section of the tubular object 82 by adhesives 94. And the tubular object hub 88 has a lumen 90 and 
the opening 93 open for free passage, and this opening 93 forms the fluid inflow port for an extended 
object escape. As the quality of the material of a hub 88, thermoplastics, such as polyolefine (for 
example, polypropylene, polyethylene), a polycarbonate, a polyamide, the poly ape phone, polyarylate, a 
butylene-styrene copolymer, and a methacrylate-butylene-styrene copolymer, is used. Moreover, the 
elastic core material hub 89 has the crevice of the shape of a cylinder which can contain diameter 
expansion section 84c prepared in the back end of the elastic core material 84, the back end of the elastic 
core material 84 is contained in this crevice, and both are being fixed by adhesives 95. And as shown in 
drawing 18 , the tubular object hub 88 and the elastic core material hub 89 are being fixed. This 
immobilization inserts the tip of the elastic core material hub 84 in the back end of the tubular object 
hub 88, and is performed by joining the point, the tubular object hub 88, and the back end section of the 
elastic core material hub 89. Moreover, both can be certainly fixed by carrying out to both joint by 
applying adhesives at this time. 

[0077] Furthermore, to the tubular object 82 and extended object 83 pan, it is desirable in the external 
surface of a flare part 85 coating or to fix a lubricative grant agent. As a lubricative grant agent, 
hydrophilic polymers, such as Pori (2-hydroxyethyl methacrylate), polyhydroxy ethyl acrylate, 
hydroxypropylcellulose, a methyl-vinyl-ether maleic-anhydride copolymer, a polyethylene glycol, 
polyacrylamide, and a polyvinyl pyrrolidone, are used suitably, for example. 

[0078] It seems that moreover, the structure of the tubular object 82 is not restricted to what is shown in 
drawing 18 and drawing 19 , for example, may be shown in drawing 20 . Unlike what showed the 
tubular object 82 to drawing 19 , with the vasodilatation instrument of this example, the whole serves as 
the same outer diameter mostly. Moreover, although superelastic metallic-conduit 82b of the tubular 
object 82 has slit 82e in the point like what was shown in drawing 19 , this slit 82e is prolonged in the 
back end side fi-om the tip by the same width of face. And as for slit 82e, it is almost desirable to be 
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prepared in about 2-8 regular intervals. As width of face of a slit, about 0.05-0.5nim is desirable, and 
about 50-200mm is desirable as die length of a slit. Furthermore, as sho\vn in drawing 8 , the point of 
superelastic metallic-conduit 2b of the tubular object 82 may have a predetermined include angle in the 
shaft orientations of superelastic metallic-conduit 2b, and may cut it aslant. As a cutting include angle of 
a point, about 5-45 degrees is suitable. 

[0079] Moreover, the structure of the tubular object 82 may be shovm in drawing 21 . With the tubular 
object 82 of the vasodilatation instrument of this example, spiral slit 82e is prepared in the point of 
superelastic metallic-conduit 82b. By preparing such spiral slit 82e, the point of a superelastic metallic 
conduit can curve now more flexibly. Since the difference of the physical properties of the physical 
properties of a superelastic metallic conduit and synthetic-resin tube 82a decreases when the point of a 
superelastic metallic conduit becomes flexible, exfoliation between both, a gap of both motion, etc. stop 
thus, arising. For this reason, the operability of a vasodilatation instrument improves. 
[0080] Since the width of face of slit 82e is determined in consideration of the path of a tubular object 
etc., it is not uniform. As width of face of a slit, 0.1mm - about 1.5mm is desirable, and is 0.5nun - 
1.0mm more preferably. Moreover, as for the width of face of a slit, about 1 of the outer diameter of a 
superelastic metallic conduit / three to 1/1 are desirable. If it is the above-mentioned range, while it is 
fully flexible, a superelastic metallic conduit v^U not break at the time of use. Moreover, as a pitch of a 
slit, when the whole is the same pitch, about 0.2-2.0mm is desirable, and 0.3mm - 0.5mm is especially 
desirable. If [ above-mentioned ] it is within the limits, it will fully be flexible and a superelastic metallic 
conduit will not break at the time of use. The die length from the point of the superelastic metallic 
conduit of a part with which a slit is prepared is determined in consideration of the die length of a 
vasodilatation instrument etc. The die length from the point of the superelastic metallic conduit of a part 
with which a slit is prepared has lOOmm - about 1000 desirablemm, and it is 150mm - 500mm more 
preferably. 

[0081] And as shown in drawing 21 R> 1, as for spiral slit 82e, it is desirable that the pitch is short in the 
point side of a slit, and long in the end face section side of a slit. Since it becomes flexible toward a 
point by doing in this way, there is no rapid change of physical properties, the curve of the point of a 
superelastic metallic conduit will become natural, and the operability of a vasodilatation instrument will 
improve. Thus, when the pitch of a slit changes, it is desirable that 5mm - about 10mm is suitable in 
0.3mm - about 2.0mm and the end face section, and have both middle pitch in the pars intermedia of a 
point and the end face section especially, or the pitch is changing gradually at the point. If [ above- 
mentioned ] it is within the limits, it will fully be flexible and a superelastic metallic conduit will not 
break at the time of use. 

[0082] moreover, the thing shovra in drawing 21 ~ a slit ~ one — although it is spiral, you may be not 
only this but 2, or more than it. Moreover, although the configuration of a slit was shown in drav^ng 10 , 
like, it is spiral, and the width of face of a slit may be wide in a point, and may be narrow in the end face 
section. 

[0083] Moreover, the structure of the tubular object 82 may be shovra in drawing 22 . In superelastic 
metallic-conduit 82b prepared in this tubular object 82, the diameter of the tip of a superelastic metallic 
conduit is reduced toward a tip side. As spiral slit 82e is shown in dravying 22 , the pitch is short in the 
point side of a slit, and long in the end face section side of a slit. 

[0084] Moreover, the structure of the tubular object 82 may be shown in drawing 23 . In the thing of this 
example, superelastic metallic-conduit 82b has much pore 82e in the point. As shown in drawing 23 , as 
for pore 82e, it is desirable that there are more points of a superelastic metallic conduit than a end face 
section side. 

[0085] Since it is determined as an aperture of pore in consideration of the outer diameter of the number 
of pores to prepare, and a superelastic metallic conduit etc., it is not uniform. As an aperture, 0.1mm - 
about 0.4mm is desirable, and is 0.2mm - 0.3mm more preferably. Moreover, as for an aperture, about 1 
of the outer diameter of a superelastic metallic conduit / ten to 1/3 are desirable. If it is the above- 
mentioned range, while it is fully flexible, a superelastic metallic conduit will not break at the time of 
use. Moreover, as a distance between pores, about 0.1 -0.5mm is desirable. If [ above-mentioned ] it is 
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within the limits, it will fully be flexible and a superelastic metallic conduit will not break at the time of 
use. Moreover, when pore distribution changes, about 0.3 -0.5mm is suitable for the distance between the 
pores in a point, and it is especially desirable in about 0.1 -0.2mm and the end face section, that the 
distance between pores is changing gradually in both middle extent in the pars intermedia of a point and 
the end face section. The die length from the point of the superelastic metallic conduit of a part with 
which pore 82e is prepared is determined in consideration of the die length of a vasodilatation 
instrument etc. The die length from the point of the superelastic metallic conduit of a part with which 
pore 82e is prepared has 100mm - about 1000 desirablemm, and it is 150nun - 500mm more preferably. 
Moreover, it may replace with changing pore distribution, and in the tip side of a superelastic metallic 
conduit, from the pore by the side of a end face, the aperture of the very thing of pore may form so that 
an aperture may become large. Moreover, the configuration of pore does not need to be a perfect circle 
and a polygon (for example, a square, a pentagon) etc. is sufficient as it at an ellipse pan long and 
slender to the hoop direction or shaft orientations of an ellipse, for example, a superelastic metallic 
conduit. As an area of one pore, about [ 0.007mm 2-0. 13mm ] two are desirable, and the distance 
between pores has about 0.1-0.5 desirablemm. 

[0086] Aiid although some resin ingredients which form body side tube 82f may be flowing in pore 82e 
of superelastic metallic-conduit 82b, it is desirable that are not flowing substantially preferably and pore 
82e has become a hole. Thus, if the resin ingredient is not flowing in pore, it does not check deformation 
of a superelastic metallic conduit. 

[0087] Next, the catheter of this invention is explained using the example shovra in a drawing. The 
catheter 100 of this invention has body section 102b which has the synthetic-resin layer 104 which 
covers the superelastic metallic conduit 101 and the superelastic metallic conduit 101, and point 102a 
formed with synthetic resin, as shown in drawing 24 and drawing 25 . And the point of a superelastic 
metallic conduit has the pore 1 07 as shown in a spiral slit 106 or spiral drawing 32 , and has become 
flexible deformable section 102c compared v^th other parts. 

[0088] Thus, since body section 102b has the superelastic metallic conduit 101, convective [ of the 
pushing force given in the end face section of a catheter ] (pushing nature, pusher kinky thread tee) and 
convective [ of torque ] are high. Furthermore, the thing which fiilly make a catheter closing in and for 
which things can be carried out and a narrow diameter catheter is formed is possible. The point of a 
superelastic metallic conduit has the spiral slit 106 or much pores 107. For this reason, it is frilly 
flexible, and physical-properties change with the tip of a superelastic metallic conduit and the point 
formed with synthetic resin is not rapid, and does not bend in both boundary part. Therefore, insertion 
actuation of a catheter is easy and it is also rare to do damage to a blood vessel wall during insertion. 
Furthermore, the point of a superelastic metallic conduit can curve now more flexibly by having 
prepared a spiral slit or pore. For this reason, the difference of the physical properties of the physical 
properties of the superelastic metallic conduit 101 and the synthetic-resin layer 104 decreases, both 
exfoliation, a gap of both motion, etc. stop arising, and the operability of a catheter improves. 
[0089] The catheter of this invention is used as blood vessel interpolation necessary catheters, such as a 
catheter for the medication in the heart or the catheter for the angiography within a brain, the heart, or a 
cerebral blood vessel. The catheter 100 of this example is the example which applied the catheter of this 
invention to the catheter for the medication in a cerebral blood vessel. This catheter 100 has body 
section 102b and point 102a, and has fiirther the lumen 103 and the tip opening 109 which continue 
from the end face of a catheter 100 to a tip. Body section 102b consists of synthetic-resin layers 104a 
and 104b which cover the external surface and inside of the superelastic metallic conduit 101 and this 
superelastic metallic conduit 101. Point 102a is formed by fixing the tip formation member 105 formed 
with synthetic resin at the tip of the body section, 

[0090] As the quality of the material of the superelastic metallic conduit 101, a superelastic alloy is used 
suitably. Generally a superelastic alloy here is called shape memory alloy, and shows superelastic at 
living body temperature (near 37 degree C) at least. Superelastic metal bodies, such as a Ti Ni alloy of 
49 - 53 atom %nickel, a Cu-Zn alloy of 38.5 - 41.5-% of the weight Zn, a Cu-Zn-X alloy (X=Be, Si, Sn, 
aluminum, Ga) of 1 - 10-% of the weight X, and a nickel-aluminum alloy of 36 - 38 atom %aluminum. 
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are used especially suitably preferably. It is the above-mentioned Ti Ni alloy especially preferably. 
Moreover, a mechanical property is changeable suitably by choosing the conditions of considering as the 
Ti-nickel-X alloy (X=Cu, Pb, Zr) which considered as the Ti-nickel-X alloy which permuted a part of Ti 
Ni alloy by X 0.01 to 10.0% (X=Co, Fe, Mn, Cr, V, aluminum, Nb, W, B, etc.), or permuted a part of Ti 
Ni alloy by the atom 0.01 to 30.0% and the rate of cold working, or/and the last heat treatment. 
Moreover, a mechanical property is changeable suitably by choosing the conditions of the rate of cold 
working, and/or the last heat treatment using the above-mentioned Ti-nickel-X alloy. Even if it makes 
superelastic [ here ] deform to the field which the usual metal deforms plastically in service temperature 
(bending, tension, compression), it means recovering in the original configuration mostly, without 
needing heating after release of deformation. 

[0091] A superelastic metallic conduit the outer diameter of 0.4mm - 1.0mm and preferably It is a 80 
micrometers - 150 micrometers thing preferably 0.5nmi - 0.8mm and the thickness of 50 micrometers - 
200 micrometers. Die length More preferably 500mm - 4000mm 1000mm - 3000mm and buckling 
strength (yield stress at the time of a load) 5-20kg/nmi2 (22 degrees C) ~ more — desirable ~ 8- 
150kg/mm2 and restoration stress (yield stress at the time of unloading) - 3-180kg/mm2 (22 degrees C) 
— 5-130kg /is [ mm ] 2 more preferably. 

[0092] The superelastic metallic conduit 101 has the spiral slit 106, as shown in drawing 26 which is the 
partial fracture enlarged drawing of the point of drawing 25 and drav^ng 25 R> 5. Since the width of 
face of a slit 106 is determined in consideration of the path of an outer tube etc., it is not uniform. As 
width of face of a slit, 0.1mm - about 1.5mm is desirable, and is 0.5mm - 1.0mm more preferably. 
Moreover, as for the width of face of a slit, about 1 of the outer diameter of a superelastic metallic 
conduit / three to 1/1 are desirable. If it is the above-mentioned range, while it is fiilly flexible, a 
superelastic metallic conduit will not break at the time of use. Moreover, as a pitch of a slit 106, when 
the whole is the same pitch, 0.5mm - about 2.0mm is desirable, and 0.5mm - 1.0mm is especially 
desirable. If [ above-mentioned ] it is within the limits, it will fully be flexible and a superelastic metallic 
conduit will not break at the time of use. The die length from the point of the superelastic metallic 
conduit of a part with which a slit is prepared is determined in consideration of the die length of a 
catheter etc. The die length from the point of the superelastic metallic conduit of a part with which a slit 
is prepared has 100mm - about 1000 desirablemm, and it is 150mm - 500mm more preferably. 
[0093] And as shown in drawing 25 R> 5 and drawing 26 , as for the spiral slit 106, it is desirable that 
the pitch is short in the point side of a slit, and long in the end face section side of a slit. Since it 
becomes flexible toward a point by doing in this way, there is no rapid change of physical properties, the 
curve of the point of a superelastic metallic conduit will become natural, and the operability of a catheter 
will improve. Furthermore, as shown in drawing 25 and drawing 26 , the pitch of a slit 106 has a short 
point and it is desirable to become long gradxially toward the end face section. Since it becomes flexible 
gradually toward a point by doing in this way, the curve of the point of a superelastic metallic conduit 
will become more natural, and the operability of a catheter will improve more. 

[0094] Thus, when the pitch of a slit 106 changes, in a point, about 5- 10mm is suitable in 0.5mm - about 
3mm and the end face section. It is desirable that have both middle pitch or the pitch is changing 
gradually especially in the pars intermedia of a point and the end face section. If [ above-mentioned ] it 
is within the limits, it will fiiUy be flexible and a superelastic metallic conduit will not break at the time 
of use. moreover, the thing shown in drawing 25 and drawing 26 ~ a slit — one — although it is spiral, 
you may be not only this but 2, or more than it. 

[0095] And the superelastic metallic conduit 101 is covered with the synthetic-resin layer 104. The 
synthetic-resin layer 104 which covers the superelastic metallic conduit 101 consists of extemal surface 
side synthetic-resin layer 104a which covers the extemal surface of the superelastic metallic conduit 101 
as shown in drawing 25 and drawing 26 , and inside side synthetic-resin layer 104b which covers an 
inside, and both the synthetic-resin layers 104a and 104b are united in the location beyond the tip of the 
superelastic metallic conduit 101. Moreover, a synthetic-resin layer does not need to prepare inside side 
synthetic-resin layer 104b that what is necessary is just to have covered the extemal surface of a 
superelastic metallic conduit at least. And although some resin ingredients which form the synthetic- 
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resin layer 104 may be flowing in the slit 106 of the superelastic metallic conduit 101, it is that are not 
flowing substantially preferably and slit 106 part serves as an opening. Thus, if the resin ingredient is 
not flowing in a slit 106, it does not check deformation of the superelastic metallic conduit 101. 
[0096] And by the catheter 100 of this example, point 102a is formed by fixing the tip formation 
member 105 formed with synthetic resin at tiie tip of the synthetic-resin layer 104 of above-mentioned 
body section 102b. And in this example, the point of the synthetic-resin layer 104 is the taper section 
whose diameter is reduced toward a tip, and the bore is reducing the diameter of the end face inside of a 
tip formation member toward a tip in the configuration corresponding to this taper section. And the 
diameter of the outer diameter of the end face section of a tip formation member is also reduced toward 
a tip. For this reason, the tip of a catheter 100 is a narrow diameter from other parts. And as for the tip 
(tip of a tip formation member) of a catheter, it is desirable prevention of damage on a blood vessel wall 
and that it is the curved surface which does not have an angle further for the improvement in operability 
of a catheter. In addition, instead of using a tip formation member, the synthetic-resin layer 104 which 
covers a superelastic metallic conduit may be made to project, and point 102a may be formed in the 
synthetic-resin layer 104 and one. 

[0097] As synthetic resin used for the synthetic-resin layer 104 and the tip formation member 105, 
thermoplastics, such as polyolefme (for example, polyethylene, polypropylene), polyolefine elastomers 
(for example, elastomer using a polyethylene elastomer, a polypropylene elastomer, ethylene propylene 
rubber, etc.), a polyvinyl chloride, an ethylene-vinylacetate copolymer, a polyamide elastomer, 
polyurethane, and a fluororesin, silicone rubber, etc. can be used, and they are polyethylene, a 
polyamide elastomer, or polyurethane preferably, for example. When applying the catheter of this 
invention to the catheter for impregnation into the cerebral blood vessel of the plug matter (for example, 
cyanoacrylate, the dimethyl sulfoxide solution of ethylene-vinylalcohol copolymer **) especially, as for 
the formation ingredient of a synthetic-resin layer, what is not easily dissolved to solvents, such as 
dimethyl sulfoxide, is desirable. As a synthetic-resin ingredient used for such a catheter, it is suitable, 
the high ingredient, for example, the polyamide elastomer, of solvent resistance. 
[0098] And as for the synthetic-resin layer 104, it is desirable that it is flexible to extent which does not 
become the hindrance of a curve of a superelastic metallic conduit. Furthermore, it is desirable to knead 
the X-ray imaging nature matter of the shape of impalpable powder with a metal simple substance or 
compounds, such as Ba, W, and Bi, in the synthetic resin which forms the synthetic-resin layer 104 and 
a tip formation member, and the localization of the whole catheter under installation in a blood vessel 
becomes easy by doing in this way. As the synthetic-resin layers 104a and 104b of the part covered by 
the superelastic metallic conduit being thick, 5-300 micrometers is 10-200 micrometers preferably. 
Moreover, the outer diameter of body section 102b of a catheter is about 1.0-6.0mm preferably 0.9- 
7.0mm. The outer diameter of point 102a is 0.5mm - about O.Snmi preferably 0.4- 1.0mm. 
[0099] Furthermore, synthetic-resin enveloping layer 104a by the side of extemal surface may be coated 
with the resin which has biocompatibility, especially anti-thrombus nature, for example, the copolymer 
(for example, HEMA-St-HEMA block copolymer) of poly hydroxy ethyl methacrylate, hydroxy ethyl 
methacrylate, and styrene etc. can be used. Although it is desirable to perform the above-mentioned 
coating and it is desirable that it is biocompatibility resin in order to cancel the rough deposit of the 
outside surface by the quality of an X-ray non-permeate especially when the ingredient which mixed the 
quality of an X-ray non-permeate is used for a synthetic-resin tube, what coated thinly the ingredient 
used for formation of a synthetic-resin tube may be used. 

[0100] Moreover, when liquids, such as blood, are contacted at synthetic-resin enveloping layer 104a by 
the side of extemal surface, it is desirable to perform hydrophilization processing which presents 
lubricity. As such hydrophilization processing, the approach of coating hydrophilic polymers, such as 
Fori (2-hydroxyethyl methacrylate), polyhydroxy ethyl acrylate, hydroxypropylcellulose, a methyl- 
vinyl-ether maleic-anhydride copolymer, a polyethylene glycol, polyacrylamide, and a polyvinyl 
pyrrolidone, etc. is mentioned, for example. 

[0101] And the hub 120 has fixed in the end face section of the body section of a catheter 100. 
Moreover, the armored tube 108 is formed in the end face section of body section 102b, and this 
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armored tube 108 and the end face section of body section 102b have fixed with adhesives etc. to the 
hub 120. 

[0102] Moreover, the configuration of a slit 106 seems to be the catheter 1 1 1 of the example shown in 
drawing 27 . By this catheter 1 1 1, the slit 106 of the superelastic metallic conduit 101 is spiral, and the 
width of face of a slit 106 is wide in a point, and narrow in the end face section. Since it becomes 
flexible gradually toward a point by doing in this way, the curve of the point of a superelastic metallic 
conduit will become more natural, and the operability of a catheter will improve more. 
[0103] Since the width of face of the slit 106 of the catheter of this example is determined in 
consideration of the path of an outer tube etc., it is not uniform. As width of face of a slit, 1 .0mm - about 
2.0mm has a desirable point, and 0.1mm - 0.5mm is desirable in the end face section. Moreover, the 
width of face of a slit has desirable 1 of the outer diameter of a superelastic metallic conduit / about 2 to 
2 times. If it is the above-mentioned range, while it is fully flexible, a superelastic metallic conduit will 
not break at the time of use. Moreover, as a pitch of a slit 106, the same pitch is sufficient as the whole 
and the pitch of the end face section may be longer than a point. And the width of face of a slit is both 
middle thing, or it is desirable that width of face is becoming narrow gradually in the pars intermedia of 
a point and the end face section. The die length fi'om the point of the superelastic metallic conduit of a 
part with which a slit is prepared is determined in consideration of the die length of a catheter etc. The 
die length from the point of the superelastic metallic conduit of a part with which a slit is prepared has 
100mm - about 1000 desirablemm, and it is 150mm - 500mm more preferably, moreover, the thing 
shown in drawing 27 ~ a slit — one — although it is spiral, you may be not only this but 2, or more than 
it. 

[0104] Moreover, the configuration of a slit 106 seems to be the catheter 125 of the example shown in 
drawing 28 . By this catheter 125, two or more slits 106 of the superelastic metallic conduit 101 are 
formed almost in parallel and mostly at equal intervals with the medial axis of the superelastic metallic 
conduit 101. Since a point becomes flexible by forming such two or more slits 106, the curve of the 
point of a superelastic metallic conduit will become more natural, and the operabihty of a catheter will 
improve more. Since the width of face of a slit 106 is determined in consideration of the path of an outer 
tube etc., it is not uniform. As width of face of a slit, 0.1mm - about 0.5mm is desirable. Moreover, as 
for the number of a slit 106, 2-12 are desirable. If it is the above-mentioned range, while it is fully 
flexible, a superelastic metallic conduit will not break at the time of use. The die length of a slit has 
100mm - about 1000 desirablemm, and it is 150mm - 500mm more preferably. 
[0105] Moreover, the configuration of a slit 106 seems to be the catheter 126 of the example shown in 
drawing 29 . By this catheter 126, if width of face is small and it puts in another way gradually toward a 
back end side from the tip of the superelastic metallic conduit 101, the slit 106 is formed so that width of 
face may become large gradually toward a tip side. For this reason, the slit width in the tip of the 
superelastic metallic conduit 101 serves as max, and a superelastic metallic conduit is easily easy [ the 
deformation to the partial inside or the outside of a side attachment wall ] to deform, so that it goes at a 
tip. As for a slit 106, it is almost desirable to be prepared in about 2-8 regular intervals. As width of face 
(width of face of the maximum part) at tihie tip of a slit, about 0.05-0.5mm is desirable, and 100mm - 
about 1000mm is desirable as die length of a slit, and it is 150mm - 500mm more preferably. 
[0106] It seems that moreover, the configuration of the superelastic metallic conduit 101 and the 
configuration of a slit 106 may be shown in drawing 30 . That tip is reducing the diameter of the 
superelastic metallic conduit 101 in the catheter 127 of this example toward a tip side. And such a 
superelastic metallic conduit 101 of a configuration creates the superelastic metallic conduit whose 
diameter the tip reduced beforehand, and after it forms the approach of forming a spiral slit in the point, 
or a slit almost spiral to the superelastic metallic conduit of the diameter of the same, it can form it by 
pulling the point in which the spiral slit was formed. 

[0107] Since the width of face of a slit 106 is determined in consideration of the path of an outer tube 
etc., it is not uniform. As width of face of a slit, 0.1mm - about 1.5mm is desirable, and is 0.5mm - 
l.Omm more preferably. Moreover, as a pitch of a slit 106, when the whole is the same pitch, about 0.5- 
2.0mm is desirable, and 0.5mm - l.Onmi is especially desirable. The die length from the point of the 
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superelastic metallic conduit of a part with which a slit 106 is formed is determined in consideration of 
the die length of a catheter etc. The die length from the point of the superelastic metallic conduit of a 
part with which a slit is prepared has lOOnrni - about 1000 desirablemm, and it is 150mm - 500mm more 
preferably. 

[0108] Furthermore, as shown in the spiral slit 106 and drawing 30 , it is desirable that the pitch is short 
in the point side of a slit, and long in the end face section side of a slit. Thus, when the pitch of a slit 
changes, it is desirable that 5mm - about 10mm is suitable in 0.5mm - about S.Onmi and the end face 
section, and have both middle pitch in the pars intermedia of a point and the end face section especially, 
or the pitch is changing gradually at the point, moreover, the thing shown in drawing 30 ~ a slit — one — 
although it is spiral, you may be not only this but 2, or more than it. 

[0109] Next, the catheter of the example shown in drawing 3 1 and drawing 32 is explained. The basic 
configuration of the catheter 128 of this example is the same as what was shown in drawing 24 , 
drawing 25 , and drawing 26 , and the same part has attached the same sign. The configuration of the 
point of the superelastic metallic conduit 101 and the configuration of the tip formation member 105 
have the difference with the catheter 128 of this example, and the catheter 100 mentioned above. The 
synthetic-resin layer 104 which covers the superelastic metallic conduit 101 serves as termination fi"om 
the tip of a superelastic metallic conduit a little in the location by the side of a end face, and has not 
covered the tip of the superelastic metaUic conduit 101 with the catheter 128 of this example. However, 
the tip formation member 105 has the circular sulcus which contains the tip of the superelastic metallic 
conduit which is not covered with the synthetic-resin layer 104, it is in the condition that the tip of a 
superelastic metallic conduit was inserted into this circular sulcus, and the tip formation member 105 
and the synthetic-resin layer 104 have fixed it. 

[0110] And much pores 107 are formed in the point of the superelastic metallic conduit 101. By forming 
the pore 107 of such a large number, the point of the superelastic metallic conduit 101 can curve now 
more flexibly. Since the difference of the physical properties of the physical properties of a superelastic 
metallic conduit, and the synthetic-resin layer 104 and the tip formation member 105 decreases when the 
point of a superelastic metallic conduit becomes flexible, exfoliation between both, a gap of both 
motion, etc. stop thus, arising. For this reason, the operability of a catheter improves. 
[0111] Since it is determined as an aperture of pore in consideration of the outer diameter of the number 
of pores to prepare, and a superelastic metallic conduit etc., it is not imiform. As an aperture, 0.1mm - 
about 0.4mm is desirable, and is 0.2mm - 0.3mm more preferably. Moreover, as for an aperture, about 1 
of the outer diameter of a superelastic metallic conduit / ten to 1/3 are desirable. If it is the above- 
mentioned range, while it is fully flexible, a superelastic metallic conduit will not break at the time of 
use. Moreover, as a distance between pores, 0.1mm - about 0.5mm is desirable. If [ above-mentioned ] it 
is within the limits, it will fiiUy be flexible and a superelastic metallic conduit will not break at the time 
of use. The die length from the point of the superelastic metallic conduit of a part with which pore 107 is 
formed is determined in consideration of the die length of a catheter etc. The die length from the pomt of 
the superelastic metallic conduit of a part with which pore 107 is formed has 100mm - about 1000 
desirablemm, and it is 150mm - 500mm more preferably. 

[0112] And as shown in drawing 3 1 and drawing 32 R> 2, as for pore 107, it is desirable that there are 
more points of a superelastic metallic conduit than a end face section side. Since it becomes flexible 
toward a point by doing in this way, there is no rapid change of physical properties, the curve of the 
point of a superelastic metallic conduit will become natural, and the operability of a catheter will 
improve more. Furthermore, as shown in drawin g 3131 and drawing 32 , it is desirable that the number 
of pores 107 increases more than a end face section side gradually toward a tip side. Since it becomes 
flexible gradually toward a point by doing in this way, the curve of the point of a superelastic metallic 
conduit will become more natural, and the operability of a catheter will improve fiirther. Thus, when 
pore distribution changes, 0.3mm - about 0.5mm is suitable for the distance between the pores in a point, 
and it is especially desirable in about 0.1-0.2inm and the end face section, that the distance between 
pores is changing gradually in both middle extent in the pars intermedia of a point and the end face 
section. Moreover, it may replace with changing pore distribution, and in the tip side of a superelastic 
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metallic conduit, from the pore by the side of a end face, the aperture of the very thing of pore may form 
so that an aperture may become large. Moreover, the configuration of pore does not need to be a perfect 
circle and a polygon (for example, a square, a pentagon) etc. is sufficient as it at an ellipse pan long and 
slender to the hoop direction or shaft orientations of an ellipse, for example, a superelastic metallic 
conduit. As an area of one pore, about [ 0.007nmi 2-0. 13mm ] two are desirable, and the distance 
between pores has about 0.1-0.5 desirablemm. 

[0113] And although some resin ingredients which form the synthetic-resin layer 104 and the tip 
formation member 105 may be flowing in the pore 107 of the superelastic metallic conduit 101, it is 
desirable that it is not flowing substantially preferably and pore 107 is a hole. Thus, if the resin 
ingredient is not flowing in pore, it does not check deformation of a superelastic metallic conduit. And 
laser beam machining (for example, YAG laser), an electron discharge method, chemical etching, 
cutting, etc. can perform formation of a slit 106 and pore 107 to the superelastic metallic conduit 101 
according to those concomitant use further. 

[0114] Next, the concrete example of the catheter of this invention is described. Cold working of the 
alloy pipe of a Ti Ni alloy (51 atom %nickel) was carried out, and the superelastic metallic conduit with 
the outer diameter of 1 .0mm, a bore [ of 0.85mm ], and a die length of about 100cm was created. And 
YAG laser equipment [the Miyachi Technos, Inc. make, ML-4140A, and laser radiation conditions 
(output 4W, exposure rate 10 mm/min)] was formed in the part to 20cm for one spiral slit to which a 
pitch becomes large gradually from the tip of a superelastic metallic conduit between pitch Inrai width 
of face of 0.5mm, and near the start edge, pitch 10mm near termination, and termination. Thus, the 
inside-and-outside side of the formed superelastic metallic conduit containing a slit was covered with 
polyethylene. In addition, the covered polyethylene was flowing substantially in the slit, and it did not 
break, but the slit formed the synthetic-resin covering superelastic metallic conduit (body section of a 
catheter) used as an opening. The extemal surface side synthetic-resin layer was [ 0.04mm and the inside 
side synthetic-resin layer of the thickness of the synthetic-resin layer which covers a superelastic 
metallic conduit ] 0.03mm, the outer diameter of the body section of a catheter was 1.08mm, and the 
bore was 0.79mm. 

[0115] And the tip formation member (catheter point) with die length of 20cm, an outer diameter [ of 
0.9mm ], and a bore of 0.8mm was created with polyethylene, and it fixed by thermal melting arrival at 
the tip of the above-mentioned synthetic-resin covering superelastic metallic conduit (body section of a 
catheter). Moreover, the hub which has a cross-section configuration as shown in drawing 25 was 
formed by the polycarbonate, and was fixed to the end face of a superelastic metallic conduit using 
adhesives, and the catheter of this invention was created. And the elastic modulus like each part of this 
catheter was measured. Measurement is the Shimadzu Corp. make and AUTOGRAPH. It carried out 
using AGS-IOOD. As a Measuring condition, as shown in drawing 33 , the round bar with a diameter of 
4mm has been arranged so that a pitch may be set to 25mm, the measurement part of a catheter was 
carried on it, and the interstitial segment was performed by pressing by the plate-like part material into 
which the tip as shown in drawing 33 was processed in the shape of a cross-section semi-sphere. 
[0116] In addition, the experiment was conducted on conditions below. 
TEST MODE :CYCLE(DOWN START) 
LOAD CELL : 5000gff^.S.LOAD : 2500gf (x2) 

TEST SPEED:5 mm/minSTROKE MIN:0.00mm STOPSTROKE MAX:2.00mm RETURNCHART 
CONTROL:X-P C, x50 

The measurement result was as being shown in Table 1 . 

[0117] 

[Table 1] 
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[0118] 

[Effect of the Invention] The inner tube which has the 1st lumen to which a tip carries out opening of the 
vasodilatation instrument of this invention. The outer tube which is prepared in this inner tube in same 
axle, has a tip in the location which carried out predetermined length retreat from the tip of said inner 
tube, and forms the 2nd lumen between the external surface of this inner tube, The extended object in 
which the contraction which it has a point and the end face section, this end face section is attached in 
said outer tube, and this point is attached in said inner tube, and is open for free passage with the 2nd 
lumen near [ this ] the end face section or folding is possible, Said 1st lumen and the 1st opening open 
for free passage which were prepared in the end face section of this inner tube, It is the vasodilatation 
instrument which has said 2nd lumen prepared in the end face section of said outer tube, and the 2nd 
opening open for free passage. Either [ at least ] said inner tube or said outer tube Having the body 
section formed with the superelastic metallic conduit, and the point formed with synthetic resin, the 
point of this superelastic metallic conduit is the flexible deformable section compared with other parts. 
For this reason, a point can be made flexible enough highly [ convective / of the pushing force given in 
the end face section of a vasodilatation instrument / (pushing nature, pusher kinky thread tee), and 
convective / of torque ]. Furthermore, since the point of a superelastic metallic conduit is the flexible 
deformable section compared with other parts and it can deform in the direction of the load easily when 
a load is applied to the high body section, a rigid flexible point, and a rigid boundary part, it can prevent 
certainly bending resulting from a difference of the synthetic resin in a boimdary part and the physical 
properties of a superelastic metallic conduit. 

[0119] Moreover, the tubular object with which the vasodilatation instrument of this invention has a 
lumen, this lumen, and opening to which it is open for free passage, Have a flare part, and a point and 
the end face section, and this end face section is attached in said tubular object. This point is the 
vasodilatation instrument which is attached in said flare part and has the extended object in which said 
Ixmien, contraction open for free passage, or folding is possible in said opening. Said tubular object 
Having the body section formed with the superelastic metallic conduit, and the point formed with 
synthetic resin, the point of this superelastic metallic conduit is the flexible deformable section 
compared with other parts. For this reason, a point can be made flexible enough highly [ convective / of 
the pushing force given in the end face section of a vasodilatation instrument / (pushing nature, pusher 
kinky thread tee), and convective / of torque ]. Furthermore, since the point of a superelastic metallic 
conduit is the flexible deformable section compared with other parts and it can deform in the direction of 
the load easily when a load is applied to the high body section, a rigid flexible point, and a rigid 
boundary part, it can prevent certainly bending resulting from a difference of the synthetic resin in a 
boundary part and the physical properties of a superelastic metallic conduit. 

[0120] Moreover, the catheter of this invention is a catheter which has the body section which has the 
synthetic-resin layer which covers a superelastic metallic conduit and this superelastic metallic conduit. 
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and the point formed with synthetic resin, and the point of said superelastic metaUic conduit is the 
deformable section which has a spiral sHt or much pores. For this reason, convective [ of the pushing 
force given in the end face section of a catheter ] (pushing nature, pusher kinky thread tee) and 
convective [ of torque ] can make a point flexible enough highly. Furthermore, since the point of a 
superelastic metallic conduit is the flexible deformable section compared with other parts and it can 
deform in the direction of the load easily when a load is applied to the high body section, a rigid flexible 
point, and a rigid boimdary part, it can prevent certainly bending resulting from a difference of the 
synthetic resin in a boundary part and the physical properties of a superelastic metallic conduit. 
Furthermore, the point of a superelastic metallic conduit can curve now more flexibly by having 
prepared a spiral slit or pore. For this reason, the difference of the physical properties of the physical 
properties of a superelastic metallic conduit and a synthetic-resin layer decreases, both exfoliation, a gap 
of both motion, etc. stop arising, and the operability of a catheter improves. 



[Translation done.] 
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